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[mm 1 1 mmim^tmm^mit s-v h u 

ieft^^^•/^>?.<^^^4^:l!!ne^i-t^llg»IllS{^t:^^ tr tis^ 

)ki:mmti. msi^mmcom^^MznmtiWiMSM 
mtm5.m^iz'^^mtxmm&^)\^<^m 

1 cofi-t^ Nvux ^ EiJJirt s m 1 co<i-tiSi!i!iiiiss t , 

2(:0^4^NVUXj-Ep}|irtl,||lc0^^igiJ[sI88i:. t? 

leis 1 «^sii<7)«*»^> Buie^ 1 io^s^* ^)vx ^ epjd 
i>riam2<^^5£s<ofl!!Jig*»<;>fn£®2«o^Avwx 

^E|ljD-t^m2co^ffilM)0SSfc , 

AM«^i■t^;:»^v^T. i?iemifcJ:i/^m2co^$^N- 
fc mm friem 1 1> irxii 2 eort^/wwxo^ 
* itne® 1 mm, 2 <r>m^m.m}mmzn trj^-ts 

m*bL. m%i^mn<r>m^B^Mznmitzmi^^ 
km^.m^m<<zn,Ki:m]\Lxms^m^^^i'<r>^^ifi^k 

A^^^m^\<zmwm.(nm^m.cr>^^cr)~m^hm^f < 

m^j^)vxmtnh%2nm^mmw!»t . 

x-m^m^^zm-5\^x . mmmf<)\^x t mmixm 



btm^Bmmm. 

mm4] mff)m^bmm^^bt:-7hv 

'y^xmzmmi. mim^mbm?^m<^^-^!ki: 
mmbt. mi^mm<^i&^B-tMzMmifzmti^^ 
b mtm^m^zmKi ma ixmrnm^n-^ium^m^ 
m^^it^-^hm^-^^/ub. 
yi(.^m^i>zmsmco^^m^<r>-m'(>m^^< 
j\^ximai-im 1 coimmmmb . imij^i^mi 
m^^'^ii'X^mm-?>m2(nmmmmm»b . 
mmx'mi-rh^mt(r)-i^i}-(i,mtjvix ^ epsd 
ti^i<7)^Emmmmb. mm^hWi^^vi^x 

mziiiixt^-tmmm^b. ^:Mmh:ibt:mL 
b-r^m^mm:. 

msms ] m<r)mmtmmff)^^b%:-7h'j 
•y^'xmzmmL. mM^^miii^mmm^b^m 
ffi^smiz-^wiL. mtm^Wibms^mib(^^^ 
mmb L. mzmmm^^MzMmttim?^ 
iiitKriafi-ti^t«E^EnjDLTi5fE?sa-fe;K05£^e<j 

)\^xi:ma-ti>immmm«ib . 

Avi/x$rEpjirr&ii 1 <^^mmw}mb . 
mmth^mr>m^(r)-mij^^m2(o^^v\^xim 

Mtim2(o^mmmb. 
xiimmm^i^zm-:s\>^x . mimii5Xifm2(7)^j'< 
ivx b mm \^xmm^) ^)vx(n^^mi.m^m 
mmzn\.xWf^h%mw!,b . ^¥mfh ^b^m 
wb^hm^B^i^m.. 

[ii*«6] m.(nmm^bwm.<r)i^mib-k'^Y') 
v9xmiz^m.. i!m.mm.^-mmm.b^m 
o^Si^t^fjL. mm^mbmi^m^b(r)iir-^ 
^B«fcL, mt^wmm.ik'^Mznm^fzmLi^ 

i^fcl^iiiS^t■^^c«ES:Ep^^LTI^lie^^fi^r;^03fe^« 

m.^m.^^hm.^>^^ivb . 

m1^mzm^m.<r)%'^<r)^^my-m-t^m^•^ 
)vx^mcfh%\<nmi^!imb. fliiiig*^^>ii!ne 
m)^)vx-kms:fh%2<nmmmimib . 
im-imx-m<-fh-m\<^^^(r>-~m->hw, i <nim 
n)vx^m^h% 1 (^^^rnwmb . ^^i^x 
Mmh^'mi^^<r>-mi'hy^2(r>i^)'^ivx^^ 
m-hm2<rmmmmmb. 
x-m'm^\z^'^y,^x , mfiais i ir^^m 2^0^^- 
)vx b mm \^xmtm>^ivxa)^^^M 1 mf^ 
2(nm^mmmznLxm.-fhmwmb. 
mh^b ^im.b-fh'^^^mm.. 
\mmi 1 m.<r>m^bm.<ryfm».b srv h u 
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EPjD-tslg2^fi-^IM!il£ll?§t . 
mthm 1 «oiEiic^^3^<?)-s*^'=>i^ 1 co^j'oi'X 
<7)-sg*^ 2 <7)^jv\.x 5- epju-t § SI 1 crt^mm 

^jvi'Ximai. Tm(r)m^mznm-t?>m20y^ 

i!l<^*SI8c7)-^gA>(i,|g4 co^>'-c;W;^ SrEpjirtSlg2 

m^msmmznixm^i-mmm^t, i:Am 

mm 1 ct t/^ 2 (D^mtsmmmco^^ mm-t s 
^^<m^ 2 N fc B!nBfi-fiSiraftiHig&*«siw-rs 

ii^is<7)St^Mt Hufe^^c7)iH*if^*}<7)ieiii 

/c ooBS^asr c t f 1. 1 ^ . friem 1 &t/^ig2 

flin5«-^<o 1 Bigs^ 0 cowmm.^ rstt.-m 
m^B^ii-i-^i^tim^co 1 mmMf.1 0 «oM««*sr c 

mi:2Nm^^m.^^m.m^b^^j:lX4N ■ rs 

mm^'hibix. 

mm^zmn^tiimmK(r>mm^mmp^iz^j:ix 
omm^^bimLbtmmittiii.sizMm 

I m^m 9 ] mtm 1 mm 2 (^^mmm^btn 

8mimm2cr>m^mmwii. 

mm 1 iiXifm2<7)^mSimmo^^mm-rh 

^^<7)m^2NbL. mmmiiiJ:x/m2(r)m^im 

mmm<r>^^tiimm-thm^mffMi:MbL. 

m<n 1 B^sjt 0 ff)mtm.i: rbt. mim^-t)\^i 

mimimm2ffy^mmmi}-i^M.t:^^(n 



^mim/2m(r>^^mmm.mb^^j:LxM • 

r/TTCOffitiiRfcM ■ c/wCO§ftCi:*»(o^rl)RCl: 

m^x'hhbi. 

mm^WLiT) 1 BSi/c o<7)Eiiiffit)i^ rsb L, line 
st-t*k#, i9Eigi&t^m2<ofi^iiiigijiiii»*^/i> 

T2N • rs/TTCOffiStRk 2N • cs/;rc7)§J:C 
<o^rS R C e^IlllSSTj) I. fc LT . 
#BStE|JjD^itl.||^!i«ff<7)ffl*^BfrSffiHl*It^l. J; 

3fciBirri.its:!ttiai:-rsn*iS2> 4. 6, 

V ^-rix*^ 1 mizimcomi'^^i&m. 

mm 1 0 ] mi^^mmbmsim i st/n 

2c0fi^$IW[IIS§{±. 

l!<ri£^*iSll*[IlB*5$iJffl|-ri,^3BJ|cOScSr 2 N t L, 

mm ii5j:r/m2ff)iEmmsm^^^imm-ri 
rbi. mm^-t>vi^ibtz^m^(^ i B«i 

M ■ r/TTOffitiiRt 2M ■ c/OT:<7)SJ|Ci:*»<a^rS 
RCi:?iJ|Dii»t'J>l.i:L, 

Mefi^<:OlB«S?t Ot^iEllffitjiSr rst wiM 

m^)\^i:isif>tzm^m i ass^^v: o mmmi: c 
sk L . mtm 1 J:ym2 i7)fi-§T^iiji5iss*»^>^fc 
cofi^ia^ Nmis^'f^m^^mm^b lx 2 

N • rs/;rC0acKRk2N • cs/';riOS«Cfc*»<5>'5: 

I.RCii:?n|[I]SST'^bl.i:L.T, 

mmi,zma^tiimm.Emm^mmz^j:ix 
d^zwrn-thzbrnmb-rmsmsizmmm^Bm 

[it*« 1 1 ] ^^m^mbmm<7y^i^b h 
v-y^xmzmmb. mi^^mi±mcom^mbT 
mm^miz^mt. miwmmbms^Wibff)^^ 
}^^:mmbL. mmcom^B-i^Mznmuzmm^mi 
b wiim^mzmE^ matxmm&^B-^/i^comm^ 
mi:^it^'*tm^B^u^>\^b. 
yi<.'fmmizmsm(r>±mm^m<7)^^<^m-i^ 
m 1 (Tim^j^vx^misthm 1 com^Mmmmmb . 
miimL<r)Tmcom^mcr)^^<^-mi-(:>m2m^j'^ 
/\^xi:wi5ai-hm2(7)immmmb . 
yii'^^x-mmth^mtx-h-ox. ±m<r)m^wti,zM 

L, Tm<r>m^i>znmthm2<D^&<7)-m^(,m 
2<r)m£^v]^ximi-ri^mmim^b . 
x-fimmm^iz&rSK^x . miimii5^r/m2<7)^^j'^ 
iv:k b mm Lxmm^j^)vx<r>^i:mm 1 mw. 
2(m^wmmmzieiLxiiB^-tmmmb. srfl 

friE^iEiiiiaiiiiiesk w, 1 mm 2 ffM^mmm 
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imm<7)mi Mb I. mi^mL(7) 1 mm-Mt: 0 (r>wM 
mm^mcT) 1 mm'^tz^(^s!Mmt: rstt. mm 

N • rs/;r£OStjiRh 2N • cs/;r<?)S»Ci:*»io^: 
•&RCtt?iJIllS5-C$)l.fc LT, 

mi^mmimmmmi-i>^mi<om 2 n t 
ii^mco 1 Bsa/c 0 commmi r 1 1 . luiajRa 

mti^^mmEm^(>M.fz^^(D^3mi:M^cr, 
2M- c/n(r>-^&Otfpt:>ts:h'RCWmm:hhh 

?a^-«r;l.5r^i6yifi-^i0 1 mm^fz 0 ^B«§*2: c 

stL. mwmmmmit-^h^fz^n(r>mm^2 

\^n(nmmf^'mjmt^ts:LXAW ■ rs/n<r> 
WZhhbX.X. 

m^tmmiWkb'mimMmmizi.'^ . mm,z 
imsm 1 3 ] fnB^^ioigiw*> <i x» goft-^ 

iafc3EI|-rSj^ilc{a»rSBStcEPjD$il2.BlfiE^S/N- 



^z^hi,iiff)kt. '?-<7)fc^<r)|||#K¥«E^Vrefi: 

L , MBm 1 mm 2 c7)^mm\simiii:hfmi r 

mi ] Vgw (x, t ) = (Vgn-Vgn+1) e xp {- 
7C^ t/(4r c x2+27r c x Rgw) } +Vgn+1- 
Vref 

ki-hzbimLt-tm^m8tfzii9izim<7)m^ 
[il*Ji 1 4 ] HuiEfi^iSi^iglWA^'i y #ao^ 

;U^c7)®EVsw (y, t) ti. friSft■^>'^V^XcOl|BS^T 

H, «rieft-tAVkx<o«{2*<vHoi:^«ottf^«mmE 

Vref 1 i: t . frfSft^^ NVl^Xcom^*^' V L fiO i: # tOift 

#ajimE^vref2t HtriE^iRy^^2<Dit-fi^ 

t = 0 T' V H tcflj 0 #i5 1. t li , 
CIS:2] Vsw (y. t ) = (VH-Vrefl) X [ 1 -2 
exp { — jt^ t/ (4rs cs y''+27r cs y Rs 
w) > ] 

bt. t^ox'vuzmwh^m^ui. 

m3] Vsw (y, t ) = {VL-Vref2) X [ 1 -2 
exp {-TT^ t/ (4rs cs y2+27r cs y Rs 
w) M 

bthzbim.btmim9--i i<r>\^-ttib^i-m 
i.zm.<nm^m^W.. 

;wxc7)«EVgs ( X , t ) (i. |tri5^3iBlS<7)ig||jJigT'£7) 

mU^JVVX(D%mi. Sf^t =OTVgn*^<bVgn+l 

L. mmemmmm>\i!Jim.m:RssbL, x=m 

[81:4 3 Vgs (x. t ) = (Vgn-Vgn+1) exp {- 
t/(4r c x2+27r c x Rgs) } +Vgn+1- 

Vref 

b^hzbi'm.b-fmTmi o~i 2<7)i,^-m*n 

■^^zW^cnWimmW., 

[mm 1 6 3 fiiB(7)ft^^«7)ig|WA»«i> y SgiT)^ 

3Blli:3^tl.;St{4*-ri.®3iltE|Ijra$^tl.frlEfi-t 
yNVPxcomffVss (y. t) {i, 1?iE^l■^>'^V^X<0ll$: 

ilf^aJtS«ffiSrVref2tL. ii>nBfi#iSlg»lIISI(^ai^l 
SfiiS-RssfcL. y=2Nt-?it{f. t = OfVHfc^ 

[15:5] Vss (y, t) = (VH-Vrefl) X [ 1 -2 
exp { — K^ t/ (4rs cs y2+27r cs y Rs 
s) ) ] 
bU 
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t = 0 T- V L tfl] 0 #ij S ^-^ t {i , 
me] Vss (y, t) = (VL-Vref2) X [ 1 -2 
exp {—TC^ t/ (4rs cs y^+2n cs y Rs 

s) ) ] 

fc-r I. ^ 1-1.11*118 ifdi 1 2 tiemo?^ 

;i/X«oBEVgs ( X. t ) mi'^^(rmm:(r> 

miM^}^>VX<r)nmi. B#rat = OT-Vgn*^A>Vgn+l 
lz^hhi,(7)t L. ^cnt # Vref fc 
l«fie^^^iftllIS&<oai^)ffil5i5rRgstL, x = M 

est?] Vgs (x. t) = (Vgn-Vgn+1) exp {- 
t/(4r c x2+2;r c x Rgs) } +Vgn+1- 
Vref 

(y. t) frlBfi-t^'^/l'XOliSrTH. H!nBfl■§■>'^• 

)VX<r>mMLifV H <7) fc # <75»#Sm*E ^ Vref 1 fc L , 

ref 2i; L , lulfilg 1 2 cO<t#*||gttlH]SSc7)Jll:>]ffi 
fitJRswtU. y = Nt-rix{f. t = OT'VHlc:^U0# 

[SC8] Vsw (y, t) = (VH-Vrefl) X [ 1 -2 
exp {— jt' t/(4rs cs y^+2it cs y Rs 
w) } ] 

t = 0 TV Ltc-ro OSi^l-^-^tCti. 

[IS9] Vsw(y. t) = (VL-Vref2) X [ 1 -2 
exp {—7C^ t/ (4rs cs y2+2;r cs y Rs 
w) } ] 

fvxffimwvs^ ( x, t ) tt. ims^iSiffmsmx'ffi 

B5fS^aEAVl/XC0«E<i. B$St = OT'VgnA^<^Vgn+l 
frie^4JlffittllIffi<0iil:(3ffifii2:Rgst x = M 

CSCl 0] Vgs (x. t) = (Vgn-Vgn+1) exp 
{-n^ t/ (4r c x2+2nr c x Rgs) } +Vgn 
+1-Vref 

mm^m(r>mim-t,ym^(7)^mfm^h5^\.z 

(y, t) (i, mflEft-^^'NVl'XcoiiSrTH, mm^f^ 
ivx<r>WSiifiM Vi<r>)L% crM^Wm^ Sr Vref 1 1 L . 



ref2 fc L . mie«#*8»lHl8&coai:'jffitfi:^ Rss L . 

y = 2Ni:-tfL{i\ 

[^1 1] Vss (y. t) = (VH-Vrefl) X [1- 
2exp {-n''- t/(4rs csy2+2^ y csRs 
s) I ] 

x=(^xyuzmmhh^\,z\i, 

[gti 2] Vss (y. t) = (VL-Vref2) X [ 1- 
2exp \—n^ t/ (4rs cs y^+2n y cs Rs 
s) } ] 

bt^^timih-^m-mi 2hzW&<^W.^^ 
M. 

{mm 1 9 ] B?ie» i mm 2 co^^ikbihissct) 

tSl 3] Rgwg {l-(rl)M (;r TH/(1.5M 
c)) {(a2 + N-l)/aM -M r/OT^ 

[ ii«]S 2 0 ] Hiriem 1 avm 2 co^mimmm 

®ES:Vgon, ?SS>'t;tv;l^<0Ji-7®E^V»)ff, Wi^a^'^ 
^^/KOSgB^S^Tdpwt i!l#aJi«ffS-Vrefi: 
L . mBB^ ■<^^)V-cr)X 1^ >y 3 FmE Vpthw t -fix 
{f, 

[^14] Rgw^-w Tdpw/ {2M c ln(/3w)}- 
M r/?r 

::.rT. /3w= ( Vpthw-Vgon+Vref ) / (Vgoff- 

vgon) Th?>nm8ttiii9i,ztm<r>msm?^m 
[11^2 1 ] mi^sjm\simihtim}LRgs 

&tm)^mm(mm.Ebcr,it^ r2b -ttm, 

[SI 5] Rgsg (l-(r2)M {;rTH/(3M 
c)} {(a2 + N-l)/aM -2M r/w 
T'J>SII*^1 0~1 2<7)VV-fa*>l^tte«<0?et^ 

imm 2 2 ] B(ne^Si^wiii8&<oai:']S*iRgs 

ti, ^*JI<0S!l6JgT<^?SaA-:^^;U07!-y«ffi$rVgo 
n, ?RB^B>'N°^vK5D3j-7l;E^Vgoff, a^B^B^-N'^-zHT))!® 
mmiTdpsbb. Kf^^mff^Vreft jBEft^'^^ 

U-yi^a^i- HflEVpthsi: ttlii^ 
[^1 6] RgsS-;r Tdps/ {2M c ln(/9s)>- 
2M r/n 

ZZX\ 0s= (Vpths-Vgon+Vref ) / (Vgoff- 
Vgon) X'hhnmi 0-1 2cr>\,'i-ttli^imzim 
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2 3 ] miem i at/m 2 (Dumsmmm 

[iai7] Rswg {l-(rls)M {7c TU/m c 

s)} {(a2 + N-l)/N| -2N r s/tt 

x'h h m^-^ 9 ~ 1 1 <ov ^-ffit^ 1 Jitciesio^a^ 

IIS, 

8] Rswg-;r TH/ [2N c s ln{(l-rl 
s)/2}] -2N rs/n 

xh h mm 9 ~ 1 1 <D\^-rtitp 1 3ifciH«s<o«s^ 

wm^(mm<r)mms.<r>\ti r2st-twf , 

ISCl 9] Rssg {l-(r2s)M {?rTH/(8Nc 
s)) {(a2 + N-l)/N} -4N r s/w 
TS»l>il*3l8 1 TtJi 1 2 tCffiSJcOJSB^B^S^S, 

2 6 ] Kfiefi-^iBttHIK^oailftfifitRss 

[ia2 0 3 RssS-;r TH/ [4N c s lni(l-r2 
s)/2>] -4N rs/n 

i<najs^Tvmce-^m{a*iv(+)T'j)§]Effiec7)^ 

itn)VX 1 1-^' ltfi[*>'V (-) -C-*) S t«ittO^>'^V^ 
Tl!j^»?{im£EVrefS-EpJnm.tWT'J)D. n^miz 

tiKif s V (+) EPSD^tcfi V L*^ Hfriev (-) mmzm 
H*>'Epjn$nstc7)t-rtLtf. BfffBmi&tAm2<^B!r!e 
^mmmmff)^^ff>^mmm,^isdi. v(+) 

[^2 1] 

Igw(+)=2N • M • c (V(+)-VL) / (jr • TV) 
tb. V(-)epjp^tC-pV^T{i. 
[S!C22] 

Igw(-)=2N ■ M • c (V(-)-VH) / {Tt ■ TV) 
Tft Sft*3S 8 ^ {i 9 tfa«<7)«EA^^il. 
[iiai«2 8 3 BuiB^/'?;i.x<o>'-?/i';^ili^THk 



'?-<^i^'5iRtiS«BTV2r2N • THtL, mTlE^ 
^mmv (-)t'*)l.ft^O»NVWX t S:3C51CEP 

vrefSrro[itm.t<^)T*'3. fi-^fcUifriEv(+)enjD 

B#tC<iVL*>\ MEV (-)EP»tC(±VH*«EP]!ni§fli. 

gs(i. v(+)Erc!iD^t-:)V^t:{±. 
[»23] 

Igw(+)=4N • M • c (V(+)-VL) / (»r • TV) 

VHEpain^tov^Tti, 
[gt24] 

Igw(-)=4N ■ M • c (V(-)-VH) / (tt ■ TV) 

tt-s.iS*«i 0-1 2<^v^-m*»i3StciEii^aB^B* 

[11*52 9 ] |«IE^>'NVl^:^<O^NVPXi|@$rTH i: 
^■<OiiO)eLii«STV^2N • THtt. SiRUc 

gonSr epjd t , «{a*<vg (+) f $)i.;s;«fiiois<tmE t 
vg (-) x'hmmmmmmKb ^3cst 
^^a^R^o^^{c^^L■cvgoff^Ep^lrtst^oi:■r 

mmmm^i i gww, 

VgonEMaB^tOVi-Cti 
[^2 51 

Igw(g)=2N • M ■ c (Vgon-Vgoff) / (tc T 

V) 

VsWmmiZ':>\,^X\i 

Igw(+)=N • M • c {Vg(+)-Vgoff) / (.7C ■ T 
V) 

Vg(-)EpjDmc-OV^T{i 
m27] 

Igw(-)=N • M ■ c (Vg(-)-Vgoff) / (tt T 

V) 

b i-m^mstfcii 9 tciE«<7)?g^^5^s, 

l^^S 0 ] HiliS^>'^VI^:^«0>'NVUXi|iSrTH t 

muznLxmsmmTvmzmt^^mwmEy&o 

imiRio^mtlzn L X vgof f Epjirtl. i><r)b-tti 

If, ffiE^^^iiKiiiiisso^sKiimaigsii, 

VgonEPJnB#tcoV^-C(i 
[SIC28] 

Igs(g) = 4N • M • c (Vgon-Vgoff) / {n -T 
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V) 

Vg(+)E^»^c:ol^T{i: 

IWL2 9] Igs(+)=2N ■ M • c ( Vg(+)-Vgoff ) / 
• TV) 

[ii:3 0] Igs(-)=2N • M • c (Vg(-)-Vgoff) / 
{n ■ TV) 

bi-iwmi o~i 2(o\>^-ftii]^imi>zsSM<7)m^ 

ft^yNVl^XcomfiT&^'VHcOi: ^tfOSlf^SJfimESrVrefl 
V ref 2 1 1 . msi^^ Vixcom 0 ii U jS^T V $r 

2N ■ THi:-tii{f, msmim/^2(Dmim^mm 
f 1 mm 2 (Dmmmmmmo^^ (om^wm 

VHcOOttDeptlOV^rii, 

[SC3 1 ] Isw(+) = 8 (VH-Vrefl) N2 ■ M ■ cs 
/ • TV) 

VLWEPjD^tOV^Tti. 

[^3 2] Isw(-) = 8 (VL-Vref2) • M ■ cs 
/(;r-TV) 

ki-l it*« 9 - 1 1 ^-fili^ 1 :S(CiB«<0?Sft«5^ 

im^m 3 2 ] Hiriafi-f--^ vixcot^^ t h 1 1 , fri a 

it-t>'NVI/;^OSfi[*»'VH£7)t I'COlSf^ttJpmBESr Vrefl 
t ir!riHffi-t>'NVI^x<omffi*«VLcoi: ^<7)l6#aJ«6« 

E5rVref2i;t, B^ia^>'^V^X^O^0 jitifWT V$- 

2N • THt-m{±\ nriEft#iSigiij[i]SS{i. fi-^-iHt 

mffiVH. VL$:^K:MdL, H5£«#iaigill5lKKO 

VHiOEpjD^tCOl^^-rfi. 

[|S3 31 Iss(+)=1 6 (VH-Vrefl) • M • c 
s/ • TV) 

VL<^EP»tc:ov^T(i, 

[S:34] Iss(-)=1 6 (VL-Vref2) • M • c 
s/ (?r ■ TV) 

t-tl ilSJS 8 * 1 2 tieSScoSiB^B^^S. 

(^itiij&m^ . m-com^^-^^-Mza^^x^^io^ 
m)t-ti^izm^imtmm}^m<r)iii:hm}i<oi 
/2arhi-m^i. 2. 4, 5. 6, 7<D\,^-ftL 
*^ 1 mi,zim(^m&m^m. 
im^msA: ] m^mimm^zm^^i>m^wmlm^ 



mtt&m^^zm^^?>m^mmwimtiimtii<r) 1 
/2];xTttmsm2. 3. 4. 6, 7^v^-m*»i 

mm^^mm-izm'rtin^ 1^7 <r>^ ^-nn}^ 1 m 
^zmmm^^m. 

mmmmm<7)mizmftzm-m 1 ~7 cov^-rii*^ 

l9(ciBlli<^^^^ilS. 

mm^^im\-(^mizmffzmsm 1 ~7 ov^-fa*> 

IJStclEltcOJSft^SISo 

cOJtrgw ( X ) x=M/2i:-m(f. 
[^35] rgw (x) = [1-1.5 (4r c x2+2;r c 

X Rgw) / (Tt^ TH) Xa2/(a2+N-l)] "2 

ttm^ms t rzii 9 iztm<^m^Bm^m. 

itrgs (x) {i. x = mt-tfHf. 
[IS36] rgs (x) = [1-1.5 (4r c x2+2?r c 
X Rgs) / (jr2 TH) XaV(a2 + N-l)] '/^ 
i:tl.ii«ai 0~1 2<0V>-m*»lM2a<0?SaS 

['mm 1 3 ffiefi^«oigiw*''5>y#@toM« 

Jtrsw (y ) {i. y = Nfc-ril{f, 
[j&3 7] rsw (y) = [1-2 (4rs cs y2 + 2w 
cs y Rsw)/(jr2 TH) XN/(a2 + N- 1) ] 1/2 

b 1-1.11*319-1 1 <7)v^-ffi*» 1 mzseMffymim^ 

ga, 

[it5i<«4 2 ] mmm^mcnms^ti-^y^umm 

c^itrsw ( y ) {±. y = Ni;t-a{f. 
[11:38] rsw (y) =Cl-2e xp {-;r2 TH/(4y 
2 rs cs+2jr y cs Rsw)}] 

t thmm-^ 1 1 <7)v^-ftu!)» 1 mzisMffim^m 

ga. 

mKt<^itrss (y) y=2N fttiii. 
[iiC3 9] rss (y) = [1-2 (4rs cs y2+2;r c 
s y Rss) / ( 7r2 TH) XN/(a2 + N-l)] 

t -t 1.11*318 1 fzii 1 2 izimcom^^mm. 
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mEtc^itrss (y) (i, y=2Ni:ttl{f. 
[18:401 rss (y) =(l-2exp{-jr2 TH/(4y 
2 rs cs+27r y cs Rss))) 

VpOiwJi, ?S^>'N':t-;UcoM®B$^SrTdpwt L. ?Bt^v\- 
:t^;P(55Jr>UEt Ji-7lE$-^'5r VgonS,t>'Vgoff i: 

t = 0 TVsom^hVsonlZ^hh ij<^b L. -?-<50t t 
«0»f^a?^«JESr Vref t -fiKf , 
[^4 n Vpthw= (Vgoff-Vgon) exp{-^r2 t 
dpw/(4x2 r c+2?rx c Rgw)> +Vgon— Vref 

[11*314 6 ] |!rEM^>'N"^^;i^«oxv -y 3 ;u KmE 
Vpthsii, ^N-^vP^TJMS^SSrTdpstL, ?Sb^b-'n° 
:t-;K7):t>^Ei: Jj-^mES-^^r VgonSt/Vgoff i: 

t = 0T'Vgoff*»4,VgontC^i52.tiOt L, -e^^t^ 
iOiftf^aiiltEJ- Vref fc-fittf . 
[1*4 2] Vpths= (Vgoff-Vgon) exp{-7r2 T 
dps/(4x2 r c+27rx c Rgs)) + Vgon— Vref 

t -ri. ii5t<3S 1 0 ~ 1 2co\,^-mi3^ 1 mzim<^Wi^m 

[0001] 

0^m<,zm L . n^z^mm(r)mmts h <kcix 

0 ^zmmmikm^mmmmmmn'mzmh t 

[0002] 

mmi 6. ^«8iEi)iHis5i7. $ijfflii5issi8. mm 

[0003] ?8[b%^n'^^;p 1 4 iziiyl;^^ (mWj]^ ) i>z 

2»mwz±mm^mi oi:Ti»«fi^i 1 1*> 

0 . ±TOft^ 10.11 M* i: -r 

fi#«10. 1 liOTKV;^SrYi~Y„fcL. ±¥^<0 
^3B^1 2tfOTH^;^SrXi~X„t T^<^^ 

1 2<7)THP-X2rXNM~X2Nfc UT*-^*. 
[0004lC:c7)J:-3 KmSfiv hO-yi^ Wn'^- 
;H4-C{i, ±i!l<offi^l O&t^TffltfOfi-iiSl l 

t . 1 2 fc Ml y :x,mzE.W.^tl. ±ffl«0 



fi-tiS 1 0 t^m^i 2 tco^bt. strrofflofi-^^ i 
I. mm 1 3im^B-t)\^Rx/mmmmmm: xnm^B-t 
m^-tj\^tmm.mmizi <omi. zzTummis 

[0005] ^C0»N'^VH 4{±. ±T2;«-8iK'i!il 

mmmm^ieizx'omm^tii. ^aesi 2(^100 
^^i^iftnis&i 7 cj: 0^*1 1 2omig»'c>igi!) 

[ 0 0 0 6 ] 04 9 ^c^•r^je*c7)?gB^H''^"^->'^ 1 4 (i, ^ 

4«|1 2<7)£«J:i5IBi)§iiTt^l.*^ d^T'ti. 
i d ^frffi*^^>^3tell 1 2 t:iBIS«ESr-^iT#HS 1 

(om^mimm 1 5 tT{iic7)fi-^jiigi!iiiiss 1 en, 

[0007] $iJ1SfIlISS 1 SJi, A:']Mmfi-f-tca-::fv^T 

±mcom^mmimm 1 5tTmm^mmim^ 1 6 
t^mmmmm 7tmm-rhmThh. mm 
mm^ 1 9 (iifflcofi-^^irajiiiss 1 5 1 THioft-^n 
mm^ 1 6 1 7 (csiims^r^f^ 

-rslUBST'*)!.. ClClTlEilSEtt. V ( + ) . V 

(-) , VH, Vref. VLc05iia»ttL, -eiX'^^O 

(i»J#a*«E^JiL. Vref ^aSitLT, V 
{ + ) {i^^n/i-xOiEffitt^t-^ffi, V (-) ti^ 

affljioe-^'ffl. vL{ift-^^NVPx«offimijiffl!iiot-^' 

[0 0 08] ^BBiB»llI88l7{i, m^^±.T2^ 
mmWrthtiibiz. T}'U:^Xi~-x„<^^mi2t. 
THWXXNM-XjNtfO^i^l 2i:$rMtTLT|SI^l:: 
mtth. BD*>s ^iKllB»IS|»17«. THU';?.X, 
J:XN.ii7)^5^1 2*^/^|SI^t^Sr^i&t, 7¥U 
XXif)^(^X^tX\ RX/T¥UXXs,ii}^t:,X2ftX'i 

mt^-fs. yi/ximxiz^^ti . 

[000 9] HSOfc^-riat. ^Blllg»l5]8&17 
«iTh'^XXi~X2Nl^*»{tT^3E^l 2i&|il<J:(c^ 

L. msiuzmmi 2{zmlxv (+) x{iv.(-) 
iorai)«ESr-^i.. imiR<r>i^Sii 2iznLxmi¥m 

m«EVref^-^;il,, ±ffl!lOft^^l!liniSS 1 5 tT 

ffl!i«<i^igiaiiiKi eamm^^i ammm^^zm 

tX. fi^miO. 1 lS:fi^>'NVt';^i:LTVH. VL 

mmmwmsxmmt^, ±.mRxrFm<r>mmm 

mm&l5tl6<7)^:hmmi. 2ffi(VHi:VL)*> 
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m^fih, mmsy (+) . v (-) . vh. v 

L. vref«oB8^{±i>:co (^43) imrz-ti,<r)tt 
coo 1 0] 

C3S4 3 3 VH-Vref=Vref-VL 

V = V ( + ) -Vref=Vref-V (-) 

[OOll]04 9<7)±iic^fi-tlS|g»I5J»15(i, r 
n*»£^ft^^l|gS!l«E^M3|s:cO±i!lOfi^l Olc*fL 

iOTffliOfl-^-iHi i{C)i^LT*T^$»t|siBttaJ:'j-r 

HsmmimsN ( + ) xji v ( - ) ^tiBSj^j: o ai 
^tK^i-fi.. ^Emmsmi 7<7)tfj:tiiiis8{i 

V( + ).V(-).Vre f *>f>l<15:SJRLTffi^J 

1 0 0 1 2 1 \:J±<r)i. 0 ^^^SBV^•^v^ i At^immm 
^tih . 04 9 tc^-r J: 3 tc. ?Sa>'N'^;t^ 1 4 {i±T<?) 
2raA'^,fll«$nTV^Ti,. ±T2Bffl(i;|Sl«flc^ 
^C0fca6, ±ffl!|c7)fi^|||gi)|i]i?Si4hT» 
fiWiEftiaSSl 50lil:'3Si4|SISt:^itM{t^>^iTV^ 

[00 13] 

^i^mibthmk(r)m.¥nm^mx\i. «ai 2 

c7)lfiH«ln:rfcB3g$»c(OW=J:0, #H#cOlBli) 
[00 14] c:c7)J:^^fil3i.s.v^{i«f:fir(^»^j)^»,^ 



[0015] ±Bcr>mm.^^z-:)\,^xmzmmizmm-t 
hh^(r)m}imm>^^mmm&m\,zb 0 , 

I^Sj^iSrittlfr^. us 0 ( A) {4 (»4 3 ) cOSI^Sr 

}i/c-r±ii«oft-^i^»iiis&i 5, TOffliofi-^iiiBaii] 
SSI e<^\i!,:hmmx'hh. 050 (b) (4^5tJ8ig» 

ESSl 7c7)ill^]iaggllT'i)^. 05 0 (C) , (D){± 

^^wmmx^mmzmrtmmi 3fcWJD$ai.m 

E^JKET'*!., ^tJ. TH(i7)<¥^B*ra. TVJ4S 
le^l^lS. N{4^SMmol/2comTj)&. 
[00 16] (Xn, Yi)I4. XMSS<7)^ffiSl 2fc 
Yi#gco(i-^||l 0, 1 1 t(7)3&±itcS>I.B^l 3 5: 
S^L. (Xn, Y„) {4XN#@0^a^l 2i;Y„#g«0 
fi^^lO. 1 li;c7)J5^t:J>SB^l 3$rS^-r. 05 

0 (c) <^ (Xn, Yi) fcftsB^i 3\i^mmm 

SSl7C7)ig|!lffi{Cj)0. 15 0 (D) (XN,Y„)(t* 

I. ffligl3(4^^^llllHlKl7<^$lffiKJ>S. ^<7)J; 

o^zmmi 3t*»*>i.mfftt, ^SBtii 2oigiWfci^ 

m) x-wm^ixhtiK 05 0 ( D ) \.zmx 3 (c^^is 
1 2<r>m^xuwm^tx'mw)±-h±.mmx' 

[ 0 0 1 7 ] c ^-e. MmmimK<o±-hTi}^'^i 0 
ti. mij(^w^iimmmmE(^±-h±m^iz 
x-^x^thtmxti, ^^x, 050 (c) , 
( D ) xii , ^mmmsfo^L■hTi}< mm^ott 

I I. . § ^> t . mx^mizx mm^mz^jtm -o tz 

[0018] JS^A-^.;!/ 1 4 £?)^«llllf§$r0 2 tc^-f . 

1 ^ Tiiiiiicoft-ti^ 1 0 . Tm<mm: 1 1 <o i am 
Mf^*}(^mmtji^rsbt. ^^i2<^iH*i7t 

D^OiJIgffifiiSrrtL. ^Si^l 2cOM#l 30B«§ 

«il7lz2:mm^tltz^^l 2mht02(N-l)* 
c7)^^{4ljf^«Ji«EVrefT'ig»§iX. ±ffl!|iOfl-^ 
m 1 0 , TiliOfi-^tl 1 1 (ilS^^mjEVrefXtilffi 

^mmmsynxiiVLx-mm^tih. z(^fzib. 2 
(N- 1 )*<o^^ 1 2(7)m^k . ±'mm^ 1 

0. TM<0«#iKl KOl^BJgJi^J^LTVrefiOfltfii 
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mfi{iVreftI.^r-tirS, ioT, 051 (A) tSrt 
XoiZ. l^cO^aBSl 2{iTK^XYi~Y„c7)3S,q^tC 

SIT^^fX.?.. 05 1 (A) X'ii. MffitfOiei^tiiri: 

tiii. 05 1 (A) tmm<^m<Dsm&mrstNm 
-If. v^^cDtmxu, 05 1 (B) i,z9ji-mmwimz 

mX'li. 1 2 c7)ia»fitil^0*SSlM • r Sr r l t 

m^ACLi}^(>^j:im.mmzX'yxmmii 2$-^l 

TV^|,,05 1 (B) (i^JliglllllJKl TcOtB^lSa 

SrRotL. m.mmm^nizf^M^n.fz7i-ay 

x-f >y^S-SWi: mEVT'^iaSll 2S-|gIrtSllI 

mmtX^^l. icO^fffiHIKTii. ^35^1 2c7)|^ffl 
ma**, muffle L^*1-|. 3 yrVHfcoi^SffiVc 

t. R o = 0 •C*>fi{f , ( Sc4 4 ) i?)a«3SI6«0« J: 0 

[00 19] 

[18:4 4] Vcin = V [1-exp {-t/ (RL ■ C 
L) I ] 

RL = M • r, CL = M • c 



4*>. M;i<f«:ftiii* 12.1^ yi-(om^Bmmsx 
[00201050(A) iZTT-rmmmmmm 

f c fc tiiii. ( C ) CS^-riB»«iOBII 1 .3 (?)|glS^ 
(f c + f s) TfcS, USSmffiVeti, (fc + 

f s ) 2 ■ dtcTim^-mmx-mmnu zmm 
irmx-mnt. nhhmnmm'^iinsmmm 

( f c + f s ) (7)^tt*«*tf?(:>ni., 1 2c7)ig 

[002 1] 

[iSt4 5] Ve c 1 = [ (V + V/a) VN+ (N- 
1) (V/a)VN]i/2 
V = a (VH-Vref) 

(Dmx'hi. 

[0022] {m5) eovii^mmmE^mL. 

(v/a) lim^mmwmK^-ti)-^. m^wmm 
Eiwvi^^biR&i, mxco^mMm&<r)m. 

EcO^#5:««6^t{±. (^4 5 ) «0V5: (^44) 

mSriSffitT, ^4i^l2(7)$|«<7)||5&ffiEVecin 
{i, (jgt4 5) 60 (v+v/a) VN<o:5t^;t.T. 

(»4 6 ) mmM.t:nnix\>\ 

[0023] 
[lg(4 6] 



{(V + V/a) Vtv» J [1 - e X p{- t/RL • CL)] ' ■ d t 
0 

(JVcmdt+V/a)' (l+l/a)MIVcindt)» 

[00 24] *¥^^S**TH^<:OT. 0~TH<0^ 
«ii-ta^}^m{f#'^itS. TV = N • TH, TH» [0025] 
C L • R LJjS/i-f-J: ^ t^afB^^ffijiPiSff^til.*' [iiC4 7 ] 
^.s ifiagwo-THiTwa^Miti (84 7 ) <?)J: 3 1 

V e c 

TH 

^ {(V + V/a) VtV) J" [1 -e X p{- t/RL • CL}]* ■ d t 



•5 {(V + V/a) /TV)-[1 -1. 5RI. • CL/TH] 



[00 26] x^x. ^mti 2</)miiQ7mmav 

ec 1 fc, mm<omm&y^cmli (»48) <oj:a 
[00 27] 

[SiC4 8] Ve c 1 =Ve c 1 = [(V + V/a)2/N 
+ (N-1) ■ (V/a)VN] i/2Vecm 
= [{(V+V/a)2/NJ • (1-1 . 5RL-CL/T 



H) + (N-1 ) (V/a) 2/N] 1/2 

mmmmmi. leasEve c i -lesdsffve cm 

i^zx-^xyrs^tii. ^t,i,z. msi^<r>m}mEv e c 1 

9) cOJ:aic^l>. 
[0028] 

[iS4 9] r = Ve cm/Vec 1 = [{(1-1.5RL 
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• CL/TH) • (a+l)2> / {(a+l)2 + N-l}] 

1/2 

y*r [1 - (1.JRL • CL/TH) 

[ 0 0 3 0 ] }J:lc^^l8|g|!l«a I g{i»:<7) j: ^ 

. 3t«tc J: hmm^mii v c t-* 5 a, , 

c. SE^B^^TVtLT. V ( + ) co^SBlSIBIftm 
ECit-rSiHBmaig ( + ) (i (Ii51 ) . V (-) 
c0^i^S!»®Etc^ttl.lBI6mgi[Ig (-) {i (as 

[00 3 1] 

[iC5 l]Ig( + )= 2N-M-c<V( + )- V 

L} / (TV) 
[0032] 

[18:5 21 Ig(-)=2N-M c{V(-)-V 

H) / (TV) 

mz. w.A^^^)i^<7)mmMnmmn 2. wy^t 

1 7>f yf-OJSA«5^g(cfcV^T. (IS4 8 ) ~ (la 
50) f}-h^^fzmif\^n^mt. VH = -VL=2. 
1 VO^frcOTT (!B:5 1) - (Sc5 2 ) i-hSibfzM 

[00 33] (1) 12. 1 :/^£0?Ka^^gto 

«*|fiIiW«ll=7 0. 5mV 

r=0. 975 

UEVe c 1 =2; 74V 

^m.mm^is=i. 42mA (iis!ie=i. om 

A) 

TH=27. 8mS. TV=8.. 34mS, c = 0. 2 
6pF 

r=l. 50. N=300. M=800X3, a=l 

4. 5 

V=30. 5V, V ( + ) =3 1. 55V 
(2) 1 7-fy^<0?8[S^IISC'?V^T 
«ttri*0WSII=9 6. 2mV 

r=0. 963 

lEVe c 1=2. 60 V 

^36»iM!)«« I g= 1 . 7 5mA (Mmm=0. 97 
mA) 

TH=28/.tS. TV=14. 34mS, c=0. 19 
PF 

r = l . 5£2. N = 51 2. M= 1280X3. a=l 

5. 5 

V=32. 5V, V( + )=33. 55V 

liUicoiigm-ett, 12. i^yi-<Dm^m^wx'ii7 

0. 5mV<0tt^|«iI»«^*«4t, 17>fy^<7)fa[S^ 



[0029] 
[IS50] 

{a V (a« + N-l))] 

s^g-c- 9 6. 2 m V mi;\^mm.t^^ 1 1 . m^s^ •? 

ht. U^L-JKWtJi, 1 0~1 5inVc7)ra$rlS#ffl 
fct, '?-^Ofg<7)2 0-3 0mVC{i:, m^sJ-^^-yHl 

umo^mw.mz^ht^'Timj^mMtimmzm^x' 

[0034] ±iB^offaM«Tii, m-^]m^<nmt 
mct-mmx'^ hm±^<mtx\^i,(^x' 12.1^ 
y^fc ii/ 1 7 y^5{:fe-<7)?asas^*t'fil:^ifiiiBiJg 

12. 1 y^T1ia!«ll*TOT'# 1. 1 n 
fflWtcJiitST^ i, COT'S) I. . .1 oSi*T\ H 

|gc7)!l«J«ffll{i 2 0 -3 0 m V«oeffll*|-CS)S 

1 7'f y^cojs^^s^atfcv^TJs. mmz 
^ii^-t. i3-ommzn^mimtX'mix-^h:ih 

oi.z-m<nmm^\mm^<niio^j:9bmy{,<n 

[ 0 0 3 5 ] $ 4>tc. i^m.(r)mmmm\'s^m. 
m^m.ii*)mi\iz±%^j:mh^£^ . mk 

'm.iimn\.z±^ts:mtts:h. z<r>i.o^zm5i 
(B) co^ffiaKTti. ^nm^trnwAti^-^^. 

[ 0 0 3 6 ] fr^t/i J: a ^z^wmm&<7im&f,zii 
^'^it^^h, ^BKi 2«^igiiT{i:. m^nm 

Utii 2-^ y'i-<r)W.inf^^Mzio\^xmm±.^m\.ztch 
!5rv^*«, 1 1 y^<r>m^J^^-Mzt6\>^xim^^z±% 

^riB!jBfc^r«.. tfz. m^mi>^m->hmsth^\.z 
i6\^x{,m^mmm.mwm^t.zi: ^^thmi5\^ 

ff)W^^z\t. ^^^iimmummmifii^x^hh 

^^<r)umizxhm}mfx'ii^<7)i{ni&mkmm 

[0037] *^B3{i, J; d ^li^OKIijfil;^;^ 
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i(|lIffi<?)S5i^ttS-S&$ J: <fi3X hT'TJ ^ J: -5 1 L 
[0038] 

X i: 151X8 Lxmm^^'^)vx<7)^mmmmmm 
mzn bxfii^-tmmm&b ^M^m^ ^ t i^mt 

[0039] ipt^mmzX *) , ^SSlKcov^TJi^ 

m~^mLcom^-tj\.^izinii^jv\^ximmmi 

com. imL^^h:ibtiK'%h. 
( 0 0 4 0 ] iieHS^IS^-f -S7ttf)<:0*^BBC 

m<r)m^UhTm<mm^^zm\L. friert-ftst friB 

^5 1 ;t fff B^BK H!riBfi^iK(::mflES: 9JJn LT1?f £?« 

«-tyNVPXS:Epjp-r^micOfi#il8IEl»[lISSfc, ifrie« 
EPJirtl.m2i0fi-^«aig|!lll]SSi:, *¥^T'SS?^I. 

femx'h -> X . ±M<r>m^mznmhm i 

Sirt * ^ 1 (7)^iSii[»itiis& t , fifem 1 c7)^^<7)ffi 

ss*>'^ii!ffemi«o^vNvw;?.SrEpjDt, B<ne^2co^ 
*ic7)fl6jg*> <i,fri5ii 2 <o^y vvx ^ Ep Jot- s m 2 co^ 

iznLxmctmmm^t ^^mh n t ^msLtt 



[0041] *>*>i.«^l=<j: 0 . ^SBSltcoUTJi^ 

msM. m^'oxh-'^cDm.tris.m-^hzbt/^x' 
tf. iti. ^^'<)]^xifi±rmm2-:>cr)m^x'^i(>fi 

[0042] mz. ±smmmmthtziib<7^^mi>z 

t^b h y 'y^xmz^mt. mimmttmi^ 

i^cn^^Aimmbi. mii^mm<7)m^B-i^MznmL 
fzmii^&bmm^i>zmK^ma txmtm^-t 

^^«^iE«IS^O^i■^^7)^^^0-^8*-^>^i-i■^^V^X2^EK!ID 

i:ma-thm2m^mmwb, yic^M^x-mm- 
imm(r>-Mi)-^t^^^j'<fuximsth^mmmw\ 
ssfc, xmmm^^zm-:f^^x . ms^^v]^xbmm 
Lxmmm^^vpx<r)^±mm^ i mm 2 c^m^u 
mimmzMLxi^^tmrn^mb iMm-thzb i 
mbt^, 

[0043] ij^^^mmzx 0 , ft-^tov^Tfi-f-vN' 
)\^xm^mm^t'(}mn^timmmb^j:'o . m 
mim^^v\^xmm/f-ifb^ <i-hzb *<t# , m 
mmm:. m^^uxh-^^m^mm^^izbi^ 

[0044] <!K^z. ±Mmmt:mm-ti>rziibcD:$i^miz 
mm4(/)m,^^mii. m^m^^bm<7)m. 

Ubi:-rhV-y^xmzWML. mm^bm?M3t 

t&cri^^mmbi. mit^mm<^m.^B-tMznmL 
tzms^mtbrnm^iz'^imaLxmim^-t 
> )i'<7i^(mim^i^'it^-\tm^B^'<^^i\^b. 
izwiimmco^^m^Wi(o~i^i)-hm^^v)^xima 
t^m 1 (ommmsmmb . mmi^i^mm^^vix 
i:mm-hm2m^mmmKb. ^.^^xmsi-t 
h^mLcr)~mt^h^^^vux^m\stim 1 co^mt 
m)mb, flM*'<^.fria^>NVPxSrSijDti.m2o 
^msmm^b, xi]m^mmzm-^^^x . msm 
^Nvpx b mm ixmim^^vux(Dm.^mi?m 1 m 
m2<7)m^mmw\mzMLxi^i-mmmj^b sr* 
mthzbimbth, 

[0045] i}'i}^mmzX 0 . ^B^fc-OV^TW^ 

^vuxf}<^micr>mm^hma^timmmMb^*). 

(r>m.imk^^hzbifix%h. ttz. mnmz':>\^ 
xm^f'^ivxim^m^ii^hBm^ixh-mmmb 
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[ 0 0 4 6 ] ±Mmm'^m^tit:i!b(7):^%B^iz 
jirti.ft^i®iia!iiiis&t, *¥^*T-as?-r§:£iiio^ 

A^lM«ft^ta-:fv^T, lj5iemifcJ:r/m2<0^ 

[0047] i}*i}^immzx 0 s jtsafcov^Tfitffli 

C 0 0 4 8 ] ±ESffi2:l5?^tl.^^i6cD*i%BHt 
[0049] i-i-mmzi. *) . «llcov^T(i;*ffl 

msi^tmm^-tmizmhm^vixmmm 

i^co^^ir^m^-thZbi^X'^^. tfz. (l^ilto 
=5: D , m-^<Ofi-^^-«/U;^«[JgS^$-/h$ < -r S ^ i 



[ 0 0 5 0 ] <Xt;. ±iBi!IISS:)»^tl.^cy)«0*^B^tc 

uti:-^hU'y9 xmzmm i . mim^m ±m(r> 
m'^mtTmm^m^zmit, mi^^m:^m(r) 
^m^b^mcommifzmit, mm^bmii^ 
Bb<D^^^t:mmb wi^mmmik-tMznm 
t fiie^a^ t miefi^icmff mntxmim^B 
■tjucr)mffjmii:^^t$-tm^^-<^^)\^b . 
»tmiEiiiSio±fflicoffi#ti<^^<7)-ffl*><5>m 1 (Tim 
^j'oi'Xiipmim 1 m^mmjmb . mum. 
<r)Tm(r>m^(o^ ^ cr>-m^ ^ n 2 cort-^^ vux ^ ep 
jD-r&m2cofi#iisiES)iiis&t, *¥^TStR-r5^ 

AVPx&Epsirr^m 1 <o^SBaB»isie&t , *¥^r 

mmi^m^Th^x. mm^iznmt^mi 

c7)t(icr)^4JSlcO-5S*»/bm 3 cO^^NVP;^ Sr EpjD L . 

m4<?)^^NVW;^5-6PSirtsm20^SB»IB»IIi88i: s 

Xtimmm^izm-:^^ ^•C . nylBm 1 ~m4 (^^S^NVPx 

ti^^mmmiznvxiu^.tmmmmb. i^mt 
i^b^mmbth. 

[0051] m^mmzx 0 , ^^iz'y\^xii^m 
^mibtEm^mi(7):^^mmmb n-mmco 
mmbi^m^^jumzmi^j'ouxmmm 

\.^xii±m(Dm^b Tmcom^m(r)±Tmmmb 

Zbtf^T^. ttz. ^$>'NVl'X*^±TBffi20<7)^iB£X- 
[ 0 0 5 2 ] Mie^^lSlglll(II?8{l. ^aisiMft 

mm-i^^t:^mi^u^m-!^^m.mcomsm^b 
;f^^j:ix. mm^zm\i^tii,mmK<r>mm^m 

rttC'SrI. J: d izJSmtl Z b *»f8tfc-tl. Z bmt L 

[0053] ^mm^mi. ^m^-i^wmiiza 
v^T, mimimm2<r)^&m}mii. mmi 

SSr 2 N 1 1 , flufEii^iOT!)[H]ifS*^'SiJ«Bl-ri.ffi-^«0 
SIcSr M 1 1 , HtflE^i^O 1 mm ^fz •) ^lESSSJtSr r 

m^mi cbt^b^. Hfftem 1 mm2cr)^^mm 

lllffitl.=5rLTM • r/jrcr)ffiia:Ri:M • c/nffy^M. 

cbt-^*j:hRcm^mnx'hhbLx . %-mmzm\i 
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[0054] ^Wrmmizti\.^r , ifne^iftigft 
[00 553 0 . mmmmmm-^^ 

S&*«oav^Mt, igiW!«ff**T#-5 

[ 0 0 5 6 ] mm^mmmmt, m^^wm 
^^tlt, ^mm><zm\^tihmim.<rmm^mm 
[00571 ft-^*iM«sgft. m^m.'rtnmi^ziix^ 

xifm2<7)m^mi^^<r)^^mmi-iii^m 

mma.^csti. mif^itixr/m2m^wmm 
m-(:>M.tz^^<r>m^n^Nmm^mmm.mb 

/i-^bX2N- rs/jr«OffiSLRfc 2N • cs/;rc05g* 

cti}^h^j:iRcm.nmm'hibix. mmizma 

[0058] ft-^i^n«ig»itfcuT . mimmmi 
mmt. ms^Mmmmmm^m'mhTmm.<n^i2 

b member) 1 mm^tz*}<owimmn.i rsb 

^Hcsbi-^b^. B!iteii^^lB»IIIS&*- hM^fzii 

^m^mi:2Nmviif-m-!^^mmmbM/j:ix4 

N ■ rs/;rc7)gtJiRi: 4N • cs/7i;(DmM.Cbi}^t>^ 

iRcmnmx'hhbix. ^mm(,zma^tihm^ 

[0059] f}^i^mmzx 0 , {i^^^mlmt^(>^ 
fz^^ff>imm^ismmmm^b^^j:bxmmEt: 

m^Bm^s^M-bi-hz b ti^x't h . 
[0060] mz, B(riE^«soiB«i3S*>^>x# Scoff 
^^b-^-th^\,zmthmm\<zmw^tiimzmi 
Av^;^wmBE^i. T^mmm. mmtwmnza 
v^T, ifrie£&y^tffl!io^fc»«oig«i«-c<Di9ie^3iEn- 



<nbL. ^(Ttb^m^m^&^vnibL. liries 

=u/2b-tfi\i, 

[006 1] 

[|S5 3lVgw(x. t) = (Vgn-Vgn+1) exp 
{-n^ t/(4r c xz+27r c x Rgw) } +Vgn 
+1-Vref 

bL. ^aESfr«ig»fc:fcv^-c. mij>sm.mmim 

ffymi^J^)VXffmSii. ^^t = 0-CVgnA>4>Vgn 
tt, Hine«IIEilIIIS&£7)tii:t)fil5i^Rgsi:t, x = 

mbtix\i. 

[0062] 

[iit54] Vgs (x. t) = (Vgn-Vgn+1) exp 
{-7C^ t/(4r c x2+2;r c x Rgs) } +Vgn 
+1-Vref 

b^hZbtmtL\.\ 

[0063] 0 , ^m»is]S8*-A.;?i 

co&Mc^mmco&mmmEiiEmiz^iib hzb ifx- 
mmmt<^^mmm&b^hmm^f^i:n 

hZbifiX'^h, 

[0064] H(ilBfi-fllO|giiS*»i5> y#B<7)^ 
AVi.x<^mffli, ^|-t*SM«ig«), ffi-^^SJIBSit::*! 

mvyi<r)btcm^mm&ivrenbL. mtm^ 

fVVX<r)%mi^V LO t # ^m^WmS.'i: Vref2t 
t . friem 1 &l>'m2 c7)fi-f-|g|BttlHlgSiOili^lStn[$: R 
swfcL, y=nb-tfHi. t = oxvmzmmhhi§i 

[0065] 

[^5 5] Vsw (y. t) = (VH-Vrefl) X [1- 
2exp {—7C^ t/ (4rs cs y^+27C cs y Rs 
w) ) ] 

bt. t = OX'VUzmWhi>^izii. 
[0066] 

[IS5 6]Vsw(y, t ) = (VL-Vref2) X [ 1- 
2exp {-7t^ t/(4rs cs y2+2jr cs y Rs 
w) ( ] 

bi. {mw'rmmi,zii\.^x. msm^^-^A^xeomi: 

TH , H^^fE^i■t^^V^;^^om{a*^V HcO t # <:7)|j,f^a!p|| 
Vreflfc miii^^'^flXffimWl^V Lcr>b^<7) 

mwmKi:vref2bL. tmimmimmiiiij 

^SiSrRsstL, y = 2Nb-tiHi. t = 0T'VHt^lJ 

*)mh&m^izii, 

[0067] 

[18:57] Vss (y, t) = (VH-Vrefl) X [1- 
2exp { — a^ t/'(4rs cs y^+27r cs y Rs 
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s) ) ] 
[00 68] 

[^5 8] Vss(y, t) = (VL-Vref2) X [1- 
2exp { — 7t^ t/ (4rs cs y2+27r cs y Rs 
s) ) ] 

[0069] i}-i}-mmzx *) , ft-^iSKiniies*^'^^ 
[ 0 0 7 0 ] <x(Cs ^mmm. MmiHi-mmwuz 

[00 7 1] 

[St5 9] Rgwg {l-(rl)M {»r TH/(1.5M 

c)} {(a2 + N-l)/aM -M r/;r 

T* I. i t t < . T F T?Sh^b^JI«<?3^{± , 

<0^7 HffiS- Vgoff , ?gH^B^N';7-;l'<5DSSef^5- Tdpw t 

3 /n-'mEvpthwt-rnjf , 

[00 72] 
[tlt6 0] 

Rgw^-TT Tdpw/ {2M c ln(/3w)} -M r/z 
ZZT. 0w= (Vpthw-Vgon+Vref) / (Vgoff- 
Vgon) X'hhZttimtL^\ 

[0073] ifz. ^5S®iT-ffiigtttcfcv%T, i-ria^ 

[0074] 

[^6 1] Rgsg {l-(r2)M {tt TH/(3M 
c)> {(a2 + N-l ) /aM -2M r/;r 

mx'(r>m^^ yflffiJr vgon . ?gfB>' N°^-;w<753j- 

7«ES:Vgoff. ^a[S''^•^-^^^OJISB§raSrTdpsi: 

HUEVpthstmtf. 
[0075] 

[|gc6 2] Rgsg-jr Tdps/ {2M c ln(i3s)>- 
2M r/n 

ZZT. 0s= (Vpths-Vgon+Vref) / (Vgoff- 



Vgon) ThiZtmtl^K 

[0076] ij'i^immzx 0 . ^mjm^mmij 

mTHbL. mimmi'm^^m.m^bM.fzm 
^m<mmmm<ommj±bmw^com^<r)mm& 

(Oit^rUbttUi. 
[0077] 

[iS:63] Rswg {l-(rls)M {n TH/(4N c 
s)} { (a2 + N-l)/N} -2N rs/TT 

mm^^vixcr)«iit:THbt, mimtfi^^^m^^ 
Mmm^bM.rzm^i^mmmm<7)mmmbm^ 

[0078] 

[E64] Rswg-;r TH/ [2N c s 1 n { (1- 
rls) /2} ] -2N r s/7t 
ThiUbmttW 

[ 0 0 7 9 ] fi-tJS)tsig»tcfci^T , mmm 

ll»llISS«oai:'3fiaRss{i, B5E^t^^^V^X^75lti^T 

mt^mm(7)m)s^Kbm^mm<^mm&(oit 

^r2sb-ttil,i. 
[0080] 

[8:6 5] RssS <l-(r2s)M {n TH/(8N c 

s)> {(a2 + N- 1 )/N ( -4N r s/tt 

inm.m^ b^zm^mm^mmffimmEbms 
^comm<r>mms.<oiti r 2st am. 

[0081] . 

(10:6 6] Rssg-?r TH/ [4N c s 1 n{(l-r2 
s) /2) ] -4N r s/7t 
ThlZbi}mtl^\ 

[0082] i)'f}>mmzx 0 . m^mmmmtii:h 
m.^imiz^if)i> z b ffiT^ . aj:']fitft:€s-fiiiiEii 

bt^ikm^m^m z b *<T'# h.mz. «i 

^NVWXitsSrTHt -?-<O^0j5L^M$:TVS-2N ■ 

Uz^i^iznixmtimmTvmizh'-i^miim 

)uxb i^mzmath i,ff)bL. imili<r>^&iizft 

utmiv (+) mmi>ziiv l miv (-) enaoB^tcti 
vH**EpjD$iii.t>«i:-fit{f, me$^iRifm2ff)m 
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[0083] 

me 71 

Igw(+) = 2N • M ■ c (V(+)-VL) / in ■ TV) 
tl. V(-)ErijD^tOI,^T{i. 
[0084] 
[i!c68] 

Igw(-) = 2N • M • c (V(-)-VH) / (tt • TV) 

[0085] 
[1^6 9] 

Igs(+) = 4N • M ■ c (V(+)-VL) / {x ■ TV) 
tL. V(-)EH!lDl^lCOV^Tfi. 
[0086] 
[iSc70l 

Igs(-) = 4N ■ M • c (V(-)-VH) / {a • TV) 

[ 0 0 8 7 ] T F Tm^m^mm.<D^mmmm. ^ 
Ht ^(DmmimTv^2i^ ■ THt l, 'mr 

ffiVgonS: MD t , «{a*^ Vg(+) T'S> I. jEffitt«7)^^N° 

t mffi*^'Vg (-) Tf) & nrnt-ffi^J N*;l^;< fc 
tcEPjD L , LT Vgoff S- EpjDt 1. 1 

[0088] 

[S:7 1 ] Igw(g) = 2N ■ M ■ c (Vgon-Vgoff) / 
(71 ■ TV) 

[0089] 

[it7 2] Igw(+) = N • M • c (Vg(+)-Vgoff ) / 
(tc ■ TV) 

[0090] 

[^7 3] Igw(-) = N • M • c (Vg(-)-Vgoff) / 
(jr • TV) 

Igsti, VgonEMD^fc'OV^Tti 
[00 9 1] 

[^7 4 ] I gs(g) = 4N • M • c (Vgon-Vgoff) / 

in ■ TV) 

t L, Vg(+)9]liD^{:ov^Tli: 
[0092] 

[^7 5] I gs(+) = 2N ■ M ■ c (Vg(+)-Vgoff) 
/ (n ■ TV) 

fcL, vg(-)EpjDm;-:>v^T{± 

[00 93] 



[10:7 6] Igs(-) = 2N • M • c (Vg(-)-Vgoff) 
/(wTV) 

[0094] i)>i}^mmzX 0 . ^SIgillIISS<7)igi) 

^THi:t, VHcOiftf^^Ji^SrVrefli: VLcO 
ttf^»i1gE^Vref2i:L, m.^^VUX0)mmL 

tm^m^mwit . m^mi,zn Lxmam^j vuxcd 
JvuxmTHmz. m^mmmE^n. vLSrssic 
mat. mmimm2(r)mi{mmmmj^co^^ 
<7)m^mmmMi&)ii. vHcogiju^ic^v^Tu. 

[0 09 5] 

[jR7 7] Isw(+) = 8 (VH-Vrefl) • M • cs 

/(;r-TV) 

kt, VLCOEMD^tOV^TJi. 
[0096] 

[187 8] Isw(-) = 8 (VL-Vref2) • M • cs 

/ (7t ■ TV) 

m^mmmmcom^wmsm^L i ssti. v h mtm 

[0097] 

[|ic7 9] Iss(+) =16 (VH-Vrefl) • M • 
cs/ (it ■ TV) 
bl. VLc7)Enm{COV>T{i,. 

[0098] 

[i:8 0] Iss(-) =16 (VL-Vref2) • M • 
cs/ ( jr • TV) 

[ 0 0 9 9 ] ^rfc. T F T?Bia«^«i7)«-^ t . fi^ 

wmm I sw. I ss{i±iEfc mmTh^z t mt i 

mizi^ifyh zbA^x^ . mfmimsmbi-mik 
mmmi:mzbi}^x^^. 
[ 01 0 0 ] lii-jsaA^/wcjjv^T. mmm 
mizm^'^immmEmtamm^. ^snofr 
mm)b-rhm^izm^^mmLfmmm(7)tii:hmi<7) 

i/2WFbi-t z b mt tv\ 

[0101] t^i-mmzx 0 . ^^m}^^(r)tii:n 
mm^mmi. ^^vuxmm^i:i/4mz 

[ 0 1 0 2 ] JXt, |3I-?Sa>'N'^;KCfel^T. BtrKSffi 

1 / 2 OTfc -t 1. C t 1 . 

[0103] J: 0 . li-^«UBaai(ll»iOai:^J 
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10 10 5] tti, mi?^mm!\°]mm^e^-<^^/i'± 
t.zm'fhzttimtLw 

[0106] ii-i}-mmzx 0 . j^^msmtm^ 

[0107] mi^mm^mm^n^-^^^ivi. 
<m%.mmm\-<r>m\izmm-h ^ t mt L<.m 

"rt^zmm-h^ittimtLy.^, 

[0108] tf^ti^mmzii 0 , mmmmt 

[ 0 1 0 9 ] <j:ic, ^BKoMSiB», ^mm^zay.^ 

(x) {i, x=M/2h-mtf, 
[0110] 

[^8 1 ] rgw ( x) = [1-1.5 (4r c x2+2nr c 
X Rgw) / TH) XaV (a2 + N-l ) ] 

1/2 

[0111] ^«Sco>^Ki!)tci5V^-c. ■msi^m<r> 
Sic7)ii3!i«o|IS!)«ffit<Oibrgs(x){4, x=Mfc-m 
[0 112] 

[|S8 21 rgs (x) = [1-1.5 (4r c x2+2« c 
X Rgs) / (w2 TH) XaV (a2 + N-l ) ] 

1/2 

[0113] J: o . mijkm.<nmsm 

[0114] 

[IS83] rsw (y) = [1-2 (4rs cs y^-^2n 



cs y Rsw) /{n^ TH) XN/ (a^+N-l ) ] 

1/2 

[0115] tftjSb^b^s^^Scoj^jj:, frieft^ 

iHBSf8«OBm<O50»«Efc«?)itrsw (y) {4, y = Nfc 
[0 116] 

[ic84] rsw (y) =[l-2exp{-;r2 TH/(4y 
2 rs cs+27r y cs Rsw))) 

[0117] m^mmmi.zi5\^x . mm^w.(m 

(r)mi^m%<rmiWS.ii<nitrss (y) {4. y=2 
[0 118] 

[ass] rss (y ) = [1-2 {4rs cs y«+2;r c 
s y Rss) / (jr" TH) XN/ (a^ + N-l ) ] 
1/2 

[0119] TFT?s^«s^atcfcv^T, firieft^^ 
cnwm^ti- hymn cr>^^mm<r)mms. t , mwM, 
^n.<^wm^<m%<r)mmjEt<^itrss ( y ) ts. y 

=2Ni:fn{f. 
[0 120] 

[^86] rss (y) =(l-2exp{-;r2 TH/(4y 
2 rs cs+2;r y cs Rss)}) 

[0121] ij-ii-hmmzii o . friBffi^ioigttffio 

TFT?Sa^B^T^StCfcft.g.^i^M«|g», ^iBS^i- 

VpthwJi. jSavN-^t^/WcOjiiiB^faSrTdpwtL. afe^N* 
:^;P<?D:t>'«Ei:3r7!|JESr*'? Vgonai^Vgoff t 

t = 0rVgoff*»f>Vgon{CSi5|,t,COt 

[0 122] 

[ii:8 7] Vpthw= (Vgoff-Vgon) exp{-w2 
Tdpw/(4x2 r c+27rx c Rgw)) + Vgon- Vref 

[0123] mz. TFTm^m^mizmfi^mL 
ffvpths{4. m^-<^)\^(ommm^TdpstL. ms, 

I N°^^;K^5j- yUE t ^ 7 WES:^ ^ Vgon&lX Vgof f t 
t = OTVgoff*>^>Vgon{C^t)|.t<?)t -e^Ot^ 
[0124] 
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[SC8 8] Vpths= (Vgoff-Vgon) exp{-;r2 
Tdps/(4x2 r c+2»rx c Rgs)} +Vgon-Vref 

[0125] i)^i)-mmzx 0 . muMm^iomim 

[0 126] 

[0127] ( mrnmm i ) :^m(ommmm i 

i^i^im^^mmm i <r>m^m^m\>^xmmi-t , 

^<50?SB^B^S^aJi, »\-^^;H4. ±fil<7)tt^ifilg 

mm 1 5 . TiOcofi-gi^isiHisg i e . ^^iisigB 

Effil 7A. mmmi IMMIiilHlS&l 9{cjn;t 

mm^^mmmiiB^-^A.x'm^^ti^. 
^•<^^)UTf>ikix^mth. 

[0128] Z<7)m^g^^^->\^ 1 4 {i^l8:S8«ilIIISS 1 
7Ai:«|:&iEij[l]S&l 7Bi:(cJ:-5T, ^^12 

(^mmx^miz^jvi'xmd:mn$M. mwm 

mi (843) tCS^t/cV ( + ) , V (-) , VH. V 

sii^m^^^mhmi 7 a, ^^tiginiisgi 7b 
izxh^mtcommmtmmthm^<r>tii:hm&x'h 

^rfc. :£*<?D^B»ffilftllIS&17At 17Bcoai:>J 

[0 12 9] ^^T-. ^35^WIIIKJ:LT, ^iHfe 
UttHISSl 7A, «Kt|giiInl8Sl 7Bc02oco» 

*^L, -^i7)l;t^5iB^S!illHlSS17A, 

mi 7 smtmimmm^^tcm^. ^)jmiE 

[0130] i£7)^S$:j^f-ri.^cJ6, ^^litelgljO 
^17 AiiT]^UXXli}>(:>XntX't7]^UXXtt,i 

t-hXtntTmrnzmLL. ^as5*rreiiiBi»i7B{4 

X'(r>mi]{^(r>^i-tixi,ix\\ zcotzubizammm^ 

1 8*<$iJ§Pft-^5rtil:bL. ^^^IMftlsISSl 7AOJi 

u^c^^t . ^^wmm 1 7 Bcojsarr&i<?)^ 

1 5:»Jffli-tWf . [5] i: ^ 5 yi/X'm-<7)&mi,zn L 

ti. Mm&mmm 7 At. ^^^riesaiiiKi 7 



[0131] ^(^wmt. ^m.wmmn<^i^yvv 
x'% h^mmmm<r>h s i cn-xmizcnm^i-^ 

tc, frJt{ci?ffl^3B^ig«)IIIKffl<^LS I $rgB^•rl.^^^ 

[0132] «SffiSlR|B#iM!jfflcoJS?*iS(t/^*ll 
SfecO?^® 1 C0?g^^ 1 4 cD«^«fi!tllS: 07.8. 

9 [zm-f. m 7 {i±T 2 mmwi<nw.^f 1 4 a s: 

^L. 08. 9(i:±Tt^^•S^IL^v^J^<7)?gE^ay^•^.;^^o' 
«lfcft-t^O>'N°^'-y$rS^-r. ia9<7)WN°:t-/H 
4 CtiSEfayN'^-yP 1 4 B i:{i±TlCj£i: Lfcli^JHM!) 
^?i;BL:^>:tt^-C*l.. t«!l<^^Bl8lg»ffi^ 2 1 a 
fe. *^(Bi]co^$)ll|gft«i^2 1 h\i-K\.^\.z-&:^%a)n 

9-yi:^Lx\^h. zcotii^. ^^if^mimff)m 
m2ff)fi^mzm\tttiim<. -^x^t^^-ym^ 

ott:mmj§k)^^iivx:\m'm\z^Ttt:\\ 07. 

8. 9<7)?gfB^N-;t^;H4A, 1 4 B $-^SI>tSglKlllffl 

[0133] i^^mmmmx:<rff^mMm<n> 

0- T\^uxxibT\^]yxx^.i(7)^^i)^t,nmz^ 

^4Mratcfcv''-c. mi<r>^JVuxi7}^i'XXi(r> 
^miz^ma^^maL. miffi^jvvxirvux 

x^,,(7)^^i,ztEmi}^i^mMi-i. w\miz^mL^ 
mmmmtyii^^mmz)i\^x . mi<n^^v\^x 

t:7}^]yXXi<r>^mil>Z^mi)^hWmL. m2(0^ 
) ^IVX S: T K X Xn . , (r>^^\.Z-^mt^ ^> msf h . 
[01341 113 t^-r J: ^ t . MS:£«lHlS5 1 7 
A. ^3i^:&igl!jIIISS 1 7 BtC i 0 . 1 2{i*¥ 

m^\,zmm^hms\,zn-(m^s.xMm^i\.h . 

04 (A) ^ioC^ 

Sill 2mmm.r fcasiisac fc*>^,^&®^Mc7) 

#^^llI8ICJ:oT^i?'rii:3!)«T^S. 04 (A) 

Tii. 2p&<?)^^llSi^lIllS&^^[*Ii?s^isr:^Q^x>f 
mim<n'mmmmmx:^-\.x^>^h, 04<7)y 

( 1 ) . • • • Y (M/2 ) ^aei. ffiSW^SBH 

1 2i:±T<7)ft-^l 0.11 i:c03t*.^S^L. 
Yd) «^5^1 2i:THUXYlcO{t-tlSl 0t<7) 

[ 0 1 3 5 ] 04 ( A ) iis^-tss^^a^o^^sscdiss 
t^oT. i^m^mmm^zii\^x. 04 (a) 

mztc'^. Y (1) fcY (M)*«|nimffl. Y (2) fcY 
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(M- 1 ) *>'|B|«(4t^S<J: ^t;:, mt^i^i^mi^z 

[0 136] ZcoXo^z. ^^Wil 2cO'P^im$tL 
^:SC:i:*><5. 04 (A) <?)Y (M/2) fcY (M/2 

+ 1) <^mmi-^<mtTh'o . zc^i-^tTii^^mm 

^v^iiAUcESSt^^-frl.. t^j:h-h. 04 (B) . 
( C ) iz^tX 0 ^BUMSm^ilSr^BS 1 2 

A. ^^:&railtHlffil 7BtJ:S)^iSig|&tl.i5:tC 

[0137] ^m:m<mm i xn, ^:<5o^^<7)+*^ 

fiP*>. 04 (A) T{±Y (M/Y2) tY 
( M/ 2 + 1 ) mW«t^rS , -5 (c|SI 

m:tf^^£<. m<'mm\.z\m\M,zm.Lx\.^hi,cot 
mz\t^< n--<nik^m^zi:m=f-m!rtmmm^ 
[0138] mmm:cnimm&^iEmzisL)sbh c t 
16, m^^mm.(mmMmz±^tcn^m^x% 

■I.. 04 ( B ) , ( C ) \,Z5rs-tX 0 \.Zi^%mmX\i.. 

i^mm^iWi.'^m.mM'^m^mzmh'mm^b 
^^^wmmx'hh, z.<^m^m^zii\^x . m 

StR o = 0 (D^WX-i^^mi. (gtS 9 ) . =Sr 
fe, (^89) iO^ffijggti, «iHift^^pfc:^]l 

r^sitt^iiiss ■ im.nmmms (?)p.82~p.9otciem$ 

[0 1393 

[Sea 9] 

V(x. t) 

= V - (4V/ii) L {1/ (2k-l)) 
k = I 

Xexp [-7t»- (2k-l) (4r-c-x'')] 
Xsln ((2k -1) Jt/2} 

[0 14 0] ^iT\ s i nBIS(C7)jJ{i. s i n { (2 
k-1 ) 7r/2} fc^O, ki7)tftCi-oT+lX{i-l 

<r>mti^vmmzit^xA^^\^mt^j:h. ^-^xmrn 



{i. k = ltL-C (Sj9 0) tzJ;i.i!iiafflS:*i>6i.::t 
[0141] 

[^90]V(x, t) =V- [(4V/w)exp{-7r2 
t/(4r c x2)))a 

(iiC9 0) t^^ff^ftAL, a^i^}!bhZbifiX'% 
BP*>t = 0<7)t^, V (M, 0) =OX'hhti^h. 
V (M, 0) =V- (AV/tc) a = Oii^^ a-=n/ 

[0 142] 

(»91]V(x. t) =V [l-exp{-jr2 t/ 

(Arc x2))] 
(fILx = M) 

JlcT) (^9 1 ) A-f5*|ISSc;0JB«ltfc(ti.Mll 2 

mmmmm%W!,^h. {m i ) 14 ( 2/ 

Tc) r y.<r>mslt {2/ir) c x«0?g*<?53yT>^f 

■f5J:k=5roTv^s. ioT, 04 (A) mi^mm 
^:m'mmm'mxxt . ^a«si 2c^KijRc^ii 

yiJUISS-C'^fc-t^ tA^'Tl' i.. ts!oT04<7)^S^M>S. 
|5lBSIB»-C0^^6^lHlSI2: (iic9 1 ) taffl-T-Stz 
{4. x=M/2tWfiv\ r*T.J;0. 06fc:^-rJ: 

(>^j:hmmmx'^mmt^mmmm^m-:itifix't 

(oms^^mmzmt^^h m9 1 ) xm^,. 
BP^, m^mmui^&mimmzi^m^ti. ^ 
9]^rLfzMm.co^^(r)mim-<^!mm&i>zi: *)m 
mmmt iztt. i *<7)^^<?)m«*> rb^^ck 

mzmmth. 

[0144] 06 O^fflSHISSSrfflV^T , 
m&d)^ <o Vgn+lfc«] 0 o ^^^f^^EtSiraftm-E 
i^ibh. »lf^SJi€EVrefi:L, 06c7)M r/^r^D 
ffimtM c/7rc7)Si<?)ayTyHf*>f>:$:|,^fli[5iK 
T\ M c/wr^DSft<?^3yTy^f$:g^^6■ti^. Vrem 
mm-li^(7)l. ^IX. ^HBt!imE*«V8n*»/t>Vgn 
+ltt = OT•^3]0#*>l.tOi:■rtL{f. rjyfy-ifcT)^ 
«<0«JEV (x. t) (4, (lgj9 2) t^S. CCir^ 
SKi^ffl|5lB#l!«ic0JS-&i4, x=M/2tt. ^laSfr 
«igi)OJ®-^{4. x = Mfc^rS. 

[0 145] 

[1BC9 2] V (x, t) = (Vgn-Vgn+1) exp{- 
7C^ t/(4r c t^^+Ztc Ro c x)}] + Vgn+l-V 
ref 
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zzx\ msiZTpt^^m^^tm. v (+) <D^^i,z 

it, Vgn+l=V ( + ) , Vgn=Vref, V ( + ) -Vref 
-VT$)l.*><b. (IS9 3) SrffI,. ^iT'll^t^S 

[0146] 

[^93]V(x, t) =V [l-exp{-K-2 t/ 
(4 r c x2+27r Ro c x)}] 
ISiaitLT. V (-) {c-o(,^Tt«i64.il«., ^/i, H 
iet{±V ( + ) t V ( - ) fi (^4 3 ) mi^^-f, V 

( + ) +V (-) -2Vref=AcOi^*i"4tl.*«Vt 
ib^T#^t=/h§V^ (0.1 ViaTt'&S ) Tti^t^E^ 
i-S, (^9 2) «TFTa?SSA-;^;W(?)^B^»|« 

i?xMO%&lcov^T{i: (S:9 3) S:fflv^i,::t*5r^ 

[0147] l^<7)^BgUt««»tCOV^T(i, (ISS 

9) c7)x = Mt tT (iSc9 1 ) . (I!t9 3) J;Dlg»m 
Em^^tl, {2/7t)m- rcr>W^t ( 2/;r ) M • 

c <r>^&.(r>^yfy^t^h-^£h RQWmmzX -> 
^ 1 2 ^m-rz t *>'T'# I. . 0 5 1 ( B ) iz^-t^^ 

[0148] ^mf^rwmi,zi5\>^x , m^<Dm]mE 

^-;Wc7)B#^Ji2. OmST-S)^. (Sc93)J:0lf» 
1 7 y^a^^A'^VUiO^^ii 1 . 9 9 /z ST 
ffl^^Sr^m-mtf. I16<0^«llimcJ:5H- 

SD^m fc mmm t <i i < -st-r i. . 

[0149] :mmmmTii. 1 2i7)i(!jsx{i 

w^ffioB^i si^zMb. ^mmmMKi (lit 9 
3 ) xmm^zm. ttzims) t^(>mfzm^m 

mmm^Emmmizi: o^nbti, zn^it m 

89) (^mmiim<rim^ki:T^lf3'ri^<L, s i n 

i,zbmmzm!f^Mii:itmtL\>\ zmm 

HlOtC^-t. HI 0TiiM = 64 0x3<?5tt]S*^f^ 
i|IS3gigt&coa®B#S (^^^v^xoi:*>±*^'0#tt) 
$-«L.M=1280x 3<^ftilS*^"^iS>i1giEl!liOi|i5 

M81 2Ttt. WJSIg«l«:^3WlSI^ISI*VJsSV^Ct 

[0 150] ffiSco^aeSi 20^iBRl5 

«g|BIS||gt!j£O^SStrl{± (M • r/TT) • (M-c/ 
7t)X'h'0. ^^i^M«»COB^£Str 2ti [ ( 2 M • 
r/;r) • (2M • c/k) ] Tj>i.. r2/rl{±ifi 



^mm)izti\,^xmi^xmm^j:ztx'h^. 

oi:tsc:i:{4^ti"cj>o. :.<nmcrmtmnmi 
t:mL^^h^¥^<r)mm<^mmmm\mwx'i> 

[0151] zzx'meff)mmm^i:m^^x . 
t^m^mx'(r>fm^fmmt:'€d. t-rmmz^ 
mimm,^Lim&> (i(5i)~(m5 2) io, ^ 
mm^m^m}X'(Dmmmmms&n A. 
^^mmmi7Bcr>^^<r)^smmssii. v (+) 

tov^-C (IS94) . V (-) tov^T (S[9 5) i:^ 

[0 152] 
[|*94] 

2N ■ M • c (V (+) -VL) / {a -TV) 
[0 153] 

[St9 5] 2N • M • c (V (-) -VH) / (tt • T 

V) 

. mmizLx^^t^mmm<r>msm^ii>m(:>ti. 

m^f^t^mm^ii^^mmx'h'o , t*^i-co-&n-35»< 
mmf^mmm,^i.b n-x-hi . 
[0154] mmif^x 0 ^z. ^m&mm^ 1 7 
A, ^m^mssm 1 7 b{4|si-«ol s i 

y>^Si^si»[2is&i 7 A. m^^mmmiBff) 

m^it:^iblZbtiK'^l, Z<r)1fmT, 010^^ 
2Eia!llI]Kl 7A. ^4$li&S9!llIIif&l 7BOi^-m*^ 

m'09\-Lxf^immbUzm^, ^mmmmx 
:hmTmmm^tt:mb. ^^w^m^^mx-ff) 
xij^'FX'm^m^itzmmmm-xh->tz. zti 
a , ^mm<ommx'm v ^tzmummimm-h izbi 

mnnihff)Thh. (SC94) ~ (IS9 5) tcJ:!.^ 

[0 15 5] mecDmmmmzXr.x. mmi 2<nm 
wsmmm 1 3 ton^somji v e c 1 , m^«(^bs 1 

ScOHSl 305^EVecm{4, (S;c4 8)~(^ 

50) bmm(mtiiijmx'n(i>ti, -?-<^isa5r (sc9 

6 ) ^zm■t, 
[0 156] 

[SC9 6] Vec 1= [ {V2 (l + l/a)2/N) 
{1-1. 5Ro c/ (2;r TH) I + { (N-1 ) / 
N} (V/2)2]>/2 

Vecn= [ {V2 ( l + l/a) VN> X {1-1.5 
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(M r + w Ro c)M c) / {tc^ TH) + { (N 
-1)/N} (V/2)n'/2 
Vecm= [ {VM 1 + l/a) VN ) X { 1-3 (2 
M r + Tt Roc)M c}/(7r2TH)} + {(N 
-1)/N| (V/2)2]i/2 

ttc. mMmtum^mm&itr i (ve c n/ 

vec i)tyrmi^i^bmmm<r>m^mmtr2{vec 

m/Vec (Sc9 7) (7)<t 3 tC^Srl.. 
[0 157] 

[St9 7] r 1 = Ve c n/Ve c 1 
= (1-{1.5(M c+TC Ro)M c/(a:2 tH)} <aV 
(a2 + N-l))] 
r 1 = Ve c n/Ve c 1 

= (l-3i2(M c + ;c Ro)M c/(w2 TH)) {aV 

(a2 + N-l)}) 

(S9 6 ) h (^9 7)t-h. ^mm^m^^mxrtm 

[0158] (a9 6)-(a97)*-/oRo = 0<7)^!| 

(1^94) - (^95) *^^>VH = -VL=2. 1 ViO 

[0159] z(n^<DmM,m^mco^^ xw, 

^**<12. 1, 17, 20, 24. 2>fyf-tL.^ 

[0160] (1) 12. 1-f yf-cTDjSB^BS^r^St-^ 

«l:^|6]iWSII= (3 0. 7mV) 
frffilK»comffJtr2 = 0. 989 9 
igll^gtfOlffiVe c 1 =2. 82V 
feiBSSaMKiE= 0 . 90mA (||5l!tt= 1 . 0mA) 

(Mr/7t) (Mc/tt) =0. 23/xS. TH=2 
7. 8juS 

TV=8. 34mS. N = 300, M=800X3. a 
= 14. 5 

V=30. 5V, c = 0. 26pF. r = l. r 
s=4. 5Q 

(2) 1 7-^yf-<?5?S^^$l»:oViT 
mU\^mBm:=9. 6mV(38. 7mV) 
mmimff)9Sitr 1 = 0. 996 3 
mj^<^W±V e c I = 2 . 6 0V 
M«g»«0®Er2 = 0. 9851 
^^IBi)«8!E= 1 . 1 1 mA (|ia!lil= 1 . 0mA) 

(Mr/jr) (Mc/;r) =0. 426juS, TH = 



28;US 

TV=14. 34mS, N=512. M=1280x 
3. a=l 5. 5 

V=32. 5V. c = 0. 19pF. r = l. 5«, r 
s=4. 5Q 

(3) 20^y'f-ff)mm^miz-:>\>^X 

«:^[6]»SII= 1 7 . 7mV(7 1. 5mV) 
MffiiMft^mEitr 1=0. 99 32 
iBi6^<7)^EVec 1 =2. 60V 
frSiEil<^mEitr2 = 0. 97 2 5 
mmmimA=l. 9 1mA 

(Mr/a) (Mc/;r) =0. 753//S, TH = 
23. 8/iS 

TV=14. 34mS. N=600. M=1600x 
3. a=l 5. 5 

V=32. 5V. c = 0. 215pF, r=l. 5£2, 

r s =4 . 5Q 

(4) 24. 2 ^ yf-iOJSB^H^iiati-pv^-c 

«fc*r|Sl)WSII=21. 6mV(87. 4mV) 

mmm<^WBitr 1^0. 9917 

iBll5e<7)«ff V e c 1 = 2 . 6 0V 
>^i®iBi!j<^lJEtfcir 2 = 0. 9 6 64 
^*Sffi»m8S[=2. 3 1mA 

(Mr/7r) (Mc/w) =0. 9 1 IxiS, TH = 
23. 8mS 

TV=14. 34mS, N=600. M=1600X 
3, a=l 5. 5 

V=32. 5V, c = 0. 26pF, r = l. SQ. r 
s=4. 5Q 

■ri.. 2 0aV^24. 2^y^cO?aft^S^aiCOV>T 

mmx^mmm-^Lx^^htmth. 3^>tc. 17-f 

xhimi^imimi' v—!^<Dmii,ziymbxmi 
[0 16 1] (m9) izx'OM^uttcm^mcoTYu 

xfc:ittSfi|*|6lffS^2r01 0. 01 1, 01 2fc5^ 
•r. 0 1 0 Ji, 12. 1 
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T . R o = 0 (o^f^T^nbtz^mtt^mimijm 

KHSr^-r. 0 1 Hi 1 7 >f y^«?«a«S^StfcV^ 

T, Ro = 0, 6 0 0Q, lKQ<7)^^n-X'^>^fz^^ 

mmmmwsmmmf^m i:,Ro=o, eooQ 

-r. *^c@12«20, 24. 2^y^«^?SaS^^1I 

t I , R o = 0 <7)^^X'iSiiiht:^Wm^m^^ 

( + ) tV (-) t$-^0#tTaJ:»3-ri.T:^o^X'f 

[ 0 1 6 2 ] H 1 2*^4., -mmmmmm^m 

24.2^ yi-coJ: 0 ^j:im(^m^aJ'<:^>l<0^'^l,zl.i. 

commAt/^mM^tiizti}^Bmi,z^^^ixxi^h. 
iz (as 9) mmtf^iomttdmrnrntTizh 
immmmwmKi:mt^b ix sm^t $> o 

0 izjEm^Strnjcoi^ s A v-i/ H ymmt ^ 

I.. 

[0163] ±fe^i^5 ai—i^a yxu^^mm 
mmi^jmiR oiot ix^ibtz, zmt. imm 

Rg»fcR«s(iV ( + ) tv (-) 

fi, ^^iEISIl]|?8^«fi£'tl.^44SlgilICTtt. 1 

:hmn.ii-^xmtTibl^m\\ 

[0 164] 

[^98] Rgwg (l-(rl)2) i;rTH/(1.5M 
c) I {(a2 + N-l)/a2> -M r/;r 
Rgsg {l-{r2)M {tt TH/ (3M c) } <(a 
2 + N-l ) /a2 } -2M r/7C 

(»9 8 ) Srffli^iitf, ^mmsmmzm^^titm 

lE^j:tii:hiS.iKmmz-^iblZbti<X^i,. (^9 8) 
{i, «^MSIim#iM6lcJ:ix{f . r 1 =r 2^^frT. 

tm^mi^ifZ-rizkifiT^i, $<5>t> roiftiiiffifc 

^S^IM!)S^^T-<7)Em{i:IT0 (Indium Titan Oxi 

de) ti^m^^^tLhm^^§'\>\ I TO(om^mnm\'^ 

t:if>l,zW!mmaim,X^^j:\.\ *^BB<?) (IS98) W 
iHfJ&mt: I TOcoiaSfi*itlM!illISS<7)ai:»]Stn:S'-^ 

:fjm}iimtiifmE^j: I TO(7)ieiSffifii;a«oiEH*^^ 
m&^^^^fi'<nj'<9-ywswmiEti^'om,i>zT 



[0165] ^^l!)IIIKoai:»Jfitii**:^# < X^ h 
dfctCiO. ^8Blira»llIKS:fl!lS-rSLSIiO^-yr 

^^X-i:>h^<X'^. LS 

# I. . L s I ^7)f- 7 r-t^ X{4^^$it/L-ttJ:»jffifii 

{1 ^4iSisai)[iiK$-««-ri.Ls Iof■•/n^>fxs• 
[0166] {m^(r>mm2 ) mz^m^cfim^mm 
2 ^zmhm^nwmm.^z-^\^x^mzmm-f^ . 0 1 
4 tfc tt ^ w.^B^^m.<r>m^x'h 

)V 1 4 BiOft-^9 S:±T(3^i-S'|-it-r, ?«fB>'N°^^;l' 1 4 

z<r)iioti:m^\.zii\-^x^m&<r)mmi tmm<^m^tii 

[0167] {%mmm3 ) mzimm^mmm 
3\.ziimm§i^T^mz'^\^x^mzmmh. mi 
5it:^m^<mm.(,zin'fhw.^w^(m^mxh 
I, mnz7ikiM^m^s.bm-^mm-mm 
m^xmrn^'-mti. zm^Bm^ma. mi4<r) 

fiL^^KSvt;r^;n 4 c«7)^Eiii$-sJiisiiSfigirri.fli 

^bUzlcoxh^. Zcr>io^j:mmzii\,^xi>mm<r> 

mm 1 1 mmmmm^^ti^ . 

[0168] (iijfe<^j^i[4 ) mz:^m(omtmm 

4Ci3ft2.?Sa^gBi:ov^TDiB.^-tl., I116{i* 
^Mm4tfcft.?.?SB^B^^gc^^i«IlT J>0. 01 

iz^^-tm^Bmmmb m-u^im-(^^^im\'^xm 

mmisii, x^ vi-yi^m^x'hmmhyyi^x^ 
(WT. TFTbmith) bm&^i\^i-hm&^iii 

t<7)T'J)l). ^tTC:(50»N-;t^;H4D{4. ±TtC:Ji- 
SiJU^rV^m^9i:2N+l*<^^lBSl2Sr^t. ^ 
iHl 2<7)MJig*<|5l^lE[|!;§txl.. 
[0 1 69] 01 6tC^i^-f ffi-f«l9fc^3EJSl 
2(^^l,zhim^Pii. #B«1 B^IHa-fSTFT 
$r^L•CV^|,. «mt'^-m(6)«fii2 3{4. TFT<0?S 

4Dm^mmwEim\rtmmxh'o . 
^<o~mzm^2 3atfimi'rhtix\<^6. iLxmsm 

jiEIK 1 9 B*> 2 3 a Srtfr LT«EV c o mifin 
ltilt«g2 3tiEpJP$ill.. 

[oi7o]s-?p (Bfgi3) immz^-txo^ 
TFTt-tamm^SiTm^tLi. mmi sa, tf 

T, ?S^-fe;K^4C Is), TFTc7)H^^y-y- 
h^cOSSCgd, TFTc^y-x-?SS-fe;i^ff<o^a 
Ccs. TFTcoV-X-y-bHcO^aCgs, TF 
TCOir- h -m^-^JUfScommc c g , T F TCO K V>f 

v-Msy-Msi<o??ac s t^nmm^iz^ 'om 
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sac s t(iMf*nS@t«oiS-&§«TJ>l.. v-xWM 
tifi^ilS 9 1 2 C|g^ 

2tMtftI«ffi2 3^«0?g4S-ct-rSt. ^fic{4 
9 9 ) T'^^nS . - 
[0 172] 

[S:9 9J c=Ccg + Cs t C 1 s/ (Cst+C 
Is) +Cgd Cls/(CgcH-Cls) +Cgs 
Cc s/ (Cgs+Cc s ) 

lal6^=fcV^T. XN(7D^itRl 2tYNC0<l#il89fc 

<7)is^izhmmi3i: (Xn. Yn) t^-r, (Xn, 

Yn) (Cfcftl.TFTc7)h'W^y*5 (Xn-i. YJ tfc 
Iti. T F T(7)y- h izM s t T'ife-^-ri. Z b 

S>'N"^^;H4Dc0lf^5:SxtTV%|.. i/^, (X^. 
Yn) tt3»t&TFT<0K^'f y*< (Xn„. YJ 

tt-l. T F Tcoy- t T , SMC s t T'M-^f I. ffl 

[ 0 1 7 3 ] ^<7) j: a 5:l(rSS«S-&M<0T F TM«S 

iZ^t. 04'<7)Vgon(±TFTA<:tyf SiBillffT-i> 
•9, Vgoff{4TFW:t7-ri.igimffiT'*)S. Vg + 

tvg-(ifli«t«ET-j>s. vg+tivg-ioismia 

ET'J)^. lll8t=.T^t1^-^cOKiBHt'(4, Vg+<4^'- 

^4«iaSiEiJllISI17A{4THV;?.X0cO^Btia 
1 2 J: OTKUXXjMiTliiX^L. |SIlBfl=^Mli& 
IM6IHISS 1 7 B fir V XzN T H l/X Xo * T)i 
^iK^-fhZktt. mi8±X'ii:^ti>±t-(^Tiz 

. \^i}-r,xm-iTmz^E^m^ii'tii:h^tit , 

[0174] )(i}fl]WM2 3<7)lffiV com (OT, Vre 
ft-^igS)«E*^VHi:VLT-S)S*^f>. VH-Vref 

= vref- V \.(mim^-th . 

[0175] iJiBBi&fS»tc-r.57ti»^t. II 1 6c0±ffl!lfi 

^mmmn\ 5 tin 4 9<7)^?^fciBi-t u^. nigtc 

a, TFTM?afB>N"^^;l-cofi-ti^«illl85{i:#PtP^ 
Tt'I.DA(Digital Analog) 3 Hi 



[0176] mm9 t^Si^ 1 mm^M-c c s , 

C g s , C c sX-^-^-th . H 1 9 t^f <t ^ 
iHSiEiSlcMUTti. 01 6cO?«bV?*;H4D{4. 

1 3<7)^i^tmmmm<^ m9 9) iz^s-r^Mciz 
i 0 . 0 2 0 (Dmrni^m-m-tz t a^t^ s . 

[ 0 1 7 7 ] 02 OcO^mmc^J: 3 13, ?Sa>'N-;^ 

;P 1 4 D(4ffiS<7)*4*l 1 2 c t ^«OgS 

m<mm i <^04 x-mmuzi. a ic, {s^^sj: o 2^ 

MUX. -enmS-W-SgiBKrfS^J-^^aniKT'^li- 

I.. ::tiSr02 ilcSt. 

[0 1 78] 02 IT'ti:, SWl~SW4i:, ^^<r)S 

mzmmm^ixfdmjioi,zx^ . ii?^<r>^mmi 
018 1 7 , 2 0 ffi^-nmiim-z tmth, t^j:h 

xiiyxA -j^-b-^hts: 0 , ^<ri^timL\%-^X R o t-r 
^rfc, SWi~SW4{4T-^o/;^>f <yf'$-S^t, 

w^Fio\iis^mmwk(n%-y)mi^ir^\.. vrem 

ffT-J>l>, 02 1*>^>. SMilg^UcTFT^N'^^/l^ 
14D0^3SBSSaaitOV>rt>, ^BRI 2^M • r/ 
jrtfOffiinifcM- c/TTOnyT^y-tti^iSJiJIillSfcLT 

[0 179] TFTcOJ^^-f 'y^y/!^S:02 2tS^ 

■f. •y^y^1ftt{4y-^l:ffvgt^^■t■l.^'^■< 

t tilf^-ri.*\ ^-iOX-f •y^y^^!m4{4a«6^^X'f 
•y^iOi^^D^S. 02 2-C^-rJ:^t. TFTt&s^ 
^t:t y-r.&i^'- M;E5rX^ -y X H /l^HmEV t h i: 
■fl.. TFT{4^EiSlgi!l^ff*^VthaLtaUv:t 

[ 0 1 8 0 ] ^-5T . ^IB^ 1 2 c7)*|ST'{i, »ffiJ; 
0<7)ies^tn;ri:aSSSctt:J:SjI@<O/::J6. TF 
T<OjJ-yB*^3i>5js< ;5: 0 . 02 3 tS^fi P tClBlilSfc 

*^ffiT1iTFTc7):tySf^*«^^-5T<S. 02 3T' 

TgdTaUTV^I>. C:«0Tgdi4*^«lCj)|.TFT<0 
y-M8E<^jiffi^-C*)5*«. -mLfz (»9 2) J: 
05Ri6A>tl|.. igiWtii, l*¥^^^TH£r)^T 
FT*>'3fyt. ?«fi«»C 1 s S:fl-^iS|gi&«EtT?E 
C:m=3^LTi^4gr«4. (TH-Tgd)<0:t 
yB^^TlS^ac 1 s$:^«L=5^{ti^tf^^.^^v^, 
[0181] tagoT, TFT<7)K^^ySggI d*i-HJ- 
T F Twai:^i«ijiR d < . 

( TH - T g d ) mmmmmm^mmmE 
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^^Xt^±%<^j:^. M*«fi&*Ml 600X3) XI 

?S^§*C 1 siTFTi7)Rd-C^^|,B§^SItC 

1 s ■ Rdi:Jt«?LT. (TH-Tgd ) 0<i*vh$< 

[0 182] ^<Dj:a=5r^t*»^>, ^i^frSIBttt' 
-rS, Bffi-f 'f X>'2 0-f y^cT) (16 0 0X3) x 1 

2 0 0 mmm.(n^m:^mi(r>T f TajSH^H^^ 

BTJi, TH=17a*S. Tgd = 6/iS<7^iOTt' 

[0183] Ltt^L*wmi^m^mmmim\^ 

tOii. mWmti^l/A[Zti:hi}^h. TsdifienS/ 

4=1. S/xSfc^o. fil:&|6]«S^{i4i«T'^ 1^'^ 

sffiKi ra*^' 1 /4 I. *^ iii,m9uxv 

[0 1 84] §S^^U^TFTSfc^H^N"^^7l-cO 

[0185] mMmmmi. ^mm\,zwM^ixhT 

*)oT*>A.£7)B$ra$-t . (St9 9 ) <7)^3B^<:0M#^* 

gwt L, n^lBlftT'^iRgsfc L, .Vgn=Vgoff, Vgn+1 
= Vgonfctiltf. (jgt9 2 ) *>^> (jgcl 0 0 ) ~ (St 
10 1) S-StiiT'^S. 

[0186] ^mmmmwmx'\ii^^u/2k. l 

[0 187] 

[^ 1 0 0 ] Vgw ( X , t ) = ( Vgoff- Vgon ) e x 

— t/(4r c c X Rgw))+Vgon 
-Vref 

[0188] 

[IS1 0 1 ] Vgs (x, t) = (Vgoff-Vgon) ex 
P<-7r2 t/(4r c x2+2?r c x Rgs)>+Vgon 

-Vref 

aj^iffifitsrofc-Tiitf. ^mrn^mmmKDmmmm 

>''?*/Pi:|i|«T'J>&. 



[0 189] (ic9 2) tCfcV^T, Vgn=Vgon, Vgn+ 
l=Vg+S-ftX-m{f. {R^ffi*6V%{i*^ffiT<7)Vg 

!>) . ;^T\ Vg+ = Vg(+), Vg- = Vg(-)i:-ri.. 
[0 190] im9 4) m9 5) imMm-^UzT 

iiis5<7)ai^ivgon. vg(+), vg(-)«o#^$iiiigijma 

Igw(g). Igw(+), Igw(-)(± (»94) - (St9 5) 

mmirmiz^'^^ . (a i o 2 ) t LTf# . 

[0191] 

[itl 02] Igw(g)= (2N/TV) (M-c/tt) 
(Vgon- Vgoff) 
Igw(+)= (N/TV) (M-c/^r)' (Vg(+)-Vg 
off) 

Igw(-)= (N/TV) (M-c/jr) (Vg(-)-Vg 
off) 

^i5lin4S^-C^#«E<^^tS^m{S£(i: (»1 0 

2) c7)2fgT'*>S. 

[0 1 92] lineUciaC, «.HSOTFT<7)AU7 

v3;i/HBE{ii5i— TfcoTt, sm.iSitmm^mi,z 

#M«ioy-h5j-y«E(i:a®-tl./;:;^txP 

8^B^>°^-;l/«7)^y€EVgon, ^^^c^^ L^v-imESrJS 
a^^•^V^O:t7«EVgoffi:^a6|.. S4>t. (S(10 
0) - (»1 0 1 ) KfcV^T. x=M/2. t=Tdpw 

KmEVpthw, Tdpw$r?S^A';r>;l^<7)il@B#ra t 
x=M. t=TdpsOiBIWESrfr«igi!l<^»N' 
:t«;U<7)XP >y 3 ;U h'SEVpths, T6ps^m.iy^^-)V 

)U)'wrm (isio3)~(iicio4) imt:'t^^ 

[0193] 

[Stl03] Vpthw= (Vgoff-Vgon) exp{-7c^ 
Tdpw/(4x2 r c+2n: x c Rgw)} + Vgon- Vref 

^mmwmx'ii 

[0 194] 

[^104] Vpths= (Vgoff-Vgon) eKp{-7c^ 
Tdps/(4x2 r c+27t x c Rgs)> + Vgon- Vref 
HHX'. Vgon. Vgon. Vpths*«Bl»rr*it{faia^'C:^ 

)V(7)mmmmmTc7) (ai o 5 ) ~ (lai o 6 > -c^ 
[0195] ^mt^mmsTit. 

[0 196] 

[Stl 0 5 ] Tdpw=- ( 1 iiiSw) (M2 r c + x 
M c Rgw) 

/9w= (Vpthw-Vgon+Vref ) / (Vgoff-Vgon) 
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[0 197] 

[Stl 06] Tdps=- ( 1 riiSs) (4M2 r c + 2 
>r M c Rgw) /n''- 

)8s= (Vpths-Vgon + Vref) / (Vgoff-Vgon) 
(?S1 03) ~ (ici04) *^^>^$ixi.J:^t, ^ 

I.. 

[01 98] $<i>C, JSa>''«^^;P(^jl®fiflSI*<^«>/ba 

mM^comtl&tKmi: mi 07) X"mhLtifiX' 

[0 199] 

[itl 07] Rgw S-;r Tdpw/ (M c 1 n/Sw) - 
M r/;r 

Rgs g-jr Tdps/(2M c 1 nySs) -2M r/ 
;r 

*5%Hfl«0 (itl 0 0 ) - 1 0 7 ) ^fflV^ntf , S« 
ititf. 01«7)j||^fc|ai«t, ^ftjS^LytiTFTS^S 

[0 2 00] i^mm^ 
|5lKJigSj-C'fi. ^dlBSl 25:M r/;rOffi{)ii:M c/ 
7rco^ac03yTy-9-*>i?>:5:Sit5i||Hl8&r. ^BKmiS 
IMIrCJi^aE^l 2^2M r/n<r)mSit2m c/n 
O^ficon y T>-9-*-^,^r^ ia?iJI5]if&-CS L-CiEilJ»«f 

[ 0 2 0 1 ] 01 6{i|frs^ft^-^t/i?g^B^N-^^;u$-^ 

[0202] SjlM-^ L^^JRa>'N-*;K^H5iJi: LT . KT 

^coiBismtiS^ (Stio2) LZTT^LfziiK m^m^h^ 
(mmm-^maLi^i^mm^M (sj i o 2 > t 

«i^4ii:*«-C§*. iLJt. (»103)~(107) 



mi.\iwmn(7)i\,z5^t^m^L-^j:\.^m.^^'^ 
^^Mzr>^^xhnmz^mxt h . 
[0203] ( mmmm 5 ) mz:^^m(r)mmcr)mm 
5{,ziimm.^B0^^mm^zr>\,^xmBM-ti>. 112 4{i* 
m^mmsizmhrn^mmmffimfrnx't)*). m 

Dmm.mm=Fi:±Tt>zntxmizmm Lt:m^^^ 

x'hh, ^<r>i.ots:mmzii\^x{im,mmAmm 

[0204] {m.<r>mm(> ) mz:^mfr>^mmm 
(>^zmh'm^m.>^zr)uxmmh. 0251** 
mmmm\.zmm^^m.mmiX'M . mi 
ic^-frs^tss^at n-m\±m-(r)^^m\^xm 

m'mth. *^J»g«6 <03g^g<7)?SBV^•*/^ 1 4 F 

\t. #H»1 3 (^l^P) {lSfti^-^L-CV^^(,^TFT 

1 4 F{4. ±Tt^^9l§it'5rv^f|^9 1 2 N^eo^ 

aHl 2 5r*L, 2c7)j^ffi*?|5lBtigii§ti.^. 
[0205] -etUM^f-(i0 1 6 (C^t tcOt ISIttt-J) 

^011118^02 6 tca^-t. *0tS^-r<k'5tTFT(i§ 
«*S^^-li-f . 0 1 7 tC*-rtiO*>f>*S-^^«C s t ^ 
*V^/iffl^TS)&. «^-p-C, HSSicti (Stl 08) 

[0206] 

[St 108] c=Ccg + Cgd Cls/(Cgd + 
Cls)+Cgs Cc s/ (Cgs+Cc s ) 
02 5<7)^3BlSi!»llI»17A. 17B<0aj:^S[Jg«- 
CTS:0 2 7 t^-f , L^V^T F TmM^i^^^iV 

^3BtlM«|5lB#ig»)T{i^4iill 2$r. M • 

fcll«<7)^mA^^iA,^^, (aioo)~(g:io7) {4 

^xw\mi,zmmx'^i, 

[0 2 07] (^1 0 2) tIfcV'>TVg(+) = Vg(+) = V 
gofffc-f^itf. «ftlS-&UTV^5rV>TFTM?SftA-^;|. 

[0208] (m&ff)im7 ) »:C*f|BHO|IM<^J»® 

7(:i3{tS?S[a^^a^=ov^TiJiHH-ri., 02 8J4* 

m&mmiz)5ifm^mmm(^m&mx$>'o. mi 

fc i lA0 2 5 tcS^-f^Sa^^S i: m--U^iin-(r)Vf 
^S-fflV^TiKHHSr^fS, 02 5<0jaa^^:^;H 4 F 

ff)fmtm9!m'^±TizMtxmmsLfzm&^-<^ 
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;p 1 4 G<7)^mm^mm)tm^t itzi^m- 
[0209] (siM<^jg«8 ) Mzi^wR<rymmmm 

^Bg-ti. .029 h XSco»N-:t>;l. 
lAWza^^X. ^SB^l 2^fr4SlgiJi:Lft-fTll9?: 

2 ^i-fij-lj-f fclilJig J: 0 nmzmsti> t iO-C*) S . *5I 

[0210] «#l8iififS8ISII*K!i6ffl<04g^ Sri&(t:t*ll 
Jfi(7)jg^^jSBBBA-^VP 1 4 Hc03gi^mil5-I13 Qtm 

3 9tC^t. ff#{ill7fc[5l-<7)tc^fS131-tLriKHJ 
5:«B&-ri>. 03 9(i«aigl!)ffi^^»N"^^yH 4 
H fc {±5S»fc: L:^:?Sa/N-*;P l 4 I OJigi^1iBg0S:5^-f . 
^fc. ^mthm^uJ^^-JV 1 4 J . 14 L<;)4S^«Bg0 
t H3 8 i: is) tX'h 0 . ^SfB''^•^/^ 1 4 K , 14 MtfOSg 
^fllfiKlltt03 9i:|n|t-C*.5. 038t3 9t{iifgKl 

^zm.mhm'^mmm-hti^m.Lfzmm:^^ i ^\ 
[0211] m^m{ims§^mm.i,z^m.m.tmm^ 

SairtlEiiiglWT V L *^ /i> V H tcS> I, V ^ti V H*> tf> V 

Ltt=o-efl]0#*>&t)<7)fcts. vH<7)iftf^sj(i^ 

ES-VrefltL. VL<7)t!)f^SJfl^$-Vref2i:t 
I, . h U ;?.S»N";T>;Wt'(i Vref l = Vref 2 

X'hhif. TFTS?Ra^^•^^;^c7)|g^6t:'(i*T^I^ 

iBSi^to^oieisififiiSrrs. m^ummmwz^ 
n^^iics, m^m.<^mm^^mmHzhhym 

^<mm(^m^Bmimmi. (^9 1 ) i o (Sci o 

9)~(jBcllO) Sr^aiT^S. {mo9)~~m 
110) ttffifiiRSr#f-SS*Clc-VO3/Emt^{-V<0 
^E*?- Ltz%^<r)imMSiiV [ 1 - 2 e xp - 1/ 
(C • R) ] fc^rS^tlcao'V^TV^I,. 

[0 2 12] mnimwmmi<^^\i. y=Nt-c' 

fcL, t = 0rVHtC«0#*>oy"^fc#<?5Vsw (y, 
t) {i 
[0213] 

mi 09] Vsw (y. t) = (VH-Vrefl) X [1 
— 2exp{— ^2 t/(4rs cs y^+lic cs y Rs 
w)}) 

t = 0-CVLtCfl]i5#ib-:'Jti:g:«0Vsw (y, t ) (±. 
[02 14] 

[»1 10] Vsw (y. t) = (VL-Vref2) X [1 



— 2exp{— ;r2 t/(4rs cs y2+2?r cs y Rs 

m 

mmmm<r)mmmmty =2utxbL. 
Rs^\,z^txm^m.)^mmm^wm^^<r>\i!,-nmii 

RssS:ftA-m(i'J:V\ (Htl 0 9 ) - (Igtl 1 0 ) fi 

T F Tmm^'<^)i'<r>mmmtmi\,z{im.mx^ i. , 

thcot'^-wmx'hh. 

[0215] (i!cl0 9)~(iicl 10) J:0tti:»3«tit 

mmmx'\m^^^^mii. o i/Affmwmxm 
^mwmx'^hzhifim^ix. mmmw^tm^^u 
X v-^t^imxih^ <x%h. 
[0216] m^mmms.hm'(mm&<rrm(^- 
I5ijsr03otc^-r. wmz^%.<r)i^m.\.zhhm%ifi 

\,zii\^xm^mmsLhm'mmR<r)mm3 o 

tc^rS. ico^^ti. 03 ltc^t-iatfi^^9Sr3 
i^Ty9-2N ■ cs/;rtLT, -ffOW^i^tft^iSlg 

ism&hm'imm&h.^'^mnhmmmxmih 

1) Il]K(::ov^T VHO6p»«0ft-fiW&ms5 1 sw 
( + ) {i (8icl 1 1) t^rS. 

[02 17] 

[itl 1 1 ] Isw ( + ) =2 (VH-Vrefl) (2N/ 
TV) (2N M cs/;r) =8 (VH-Vrefl) M 

cs/ (jr TV) 
VLmM^^m^mfm^lss (-) (4 (ISl 1 

2) i:^!,. 
[0218] 

1^1 12] Isw (-) =-8 (VH-Vref2) M 

cs/ (;r TV) 

(is:io9) ~ (Sci 12) immhv^xmcDWi^ 

( + ) t Iss (-) {4. 2N • cs/TKnoyr^fX 
^S*>4> (Slll)~(ail2)<02fg-CS)S, 

m.<m%^m.cmm.xhi>ifi. TFTmm^)'<^-)v<r> 
i.otnT^T^y'^v^}^ xmff)miii'^^^)vxm^mi 

f>*i.i. . n 3 2 \izmmmmKW&<r)-^^7^ 
■t. 0*1-1. J: 3 i,zmxmmmn.kmmmm^zx -> 
xmiifm^. m^m.(r>mms.\t. (is4 5 > <?) (n 

-1) (V/a) VN<OV/aSr (lgcl0 9) ~ (St 
110) tM^»;iTt = 0*>4>TH^T<0 (ISl 1 

3) <08l^aK^fir;ttf, fi^<0i»Sg«0ll«Hil4 {» 
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114) m(>tlh. [Sell 3] 

[0220] 

{ (N-i) . (V/a) VN} 

X / [1-2exp {-t/RL'CLM»'4t 
^{(N-1) • (V/fl) '/N} • [1 -JlkL • CL/TH] 



[02 2 1] 

[^114] Ve cn = ({(V+ (V/a) /N + 
(N-1) (V/a) VN>X{1-2RL • CL/T 

ZZX\ RL • C L=4y2 • rs • cs+2^ • y • cs • 
Rswt ll^l;fiEJtrs=Ve c ns/Ve c 1 S:^ 
ibtrn. (ai 1 5) S^S, 
[0222] 

[iCl 1 5] rs=(l-(2RL • CL/TH) ■ N/ 
(a2 + N-l)]i/2 

ft s V ^{±:a-sij Li^mzmm^ titzmmcom^mmmE 

Ifz^-^com^Eitii (m 1 1 5 ) (ISl 1 

[0223] m^mmmmmxTf^^ii. y =n t t 

tLT 
[0224] 

[Scl 1 6] rsw (y) =(l-2(4y2 rs csH-2jr y 
cs Rsw) {N/{a2 + N-l))/(;r2 TH)]i/2. 
m^)^^^m<r)i^\i.. y = 2 N^-Ci: tT 
[0225] 

[ISl 17] rss (y ) ={l-2(4y2 rs cs+2jr y 

cs Rss) {N/(a2 + N-l))/(7r2 TH)]i/2 
>^«i!ltcitl5LT**j 1 /4 tc^rl. i t . 

[0226] m^m<7)m}mtis.mmt<r>mmEit 
i:r2sfrtni. m^mmmm^(7)tii:fjmni (isi 

18) ~ (»1 1 9) XSibhtih. 

[0227] m^mmm^m<ri^<niiimmi 

[02 28] 

[itl 181 RswS {l-(rls)2) • {n TH/(4N c 
s)) • {(a2 + N- 1)/N}-2N r s/»r 

[02 29] 

mi 19] RssS {l-(r2s)21 • {z TH/(8N c 
s)} • {(a2+N-l)/N> -4N rs/n 

a±iz^^tfzXoiz. :^wmm^wmmmf^wmizi3 
(r)^M<7)ayfy'^i}^(:>^j:immmx'm^. mi^m 



[0230] (m^mm9 ) mz:^%m(omm<7)mm 
9izmmi^^mi>z-:)\,^xmmh. 03 3 a* 
mmmm^zismmm^m^mmTh'o . mi 
i,z^}ktm^m^w.t n-umm-co^^im^^xm 

mimth. 112 5£?)?S^A-^.;H 4Hi7)^$miB«J 
S:te&t*f LTffltzieSL/^»N-^^;P 1 4 I cofi 

[023 1] i<m.mm. 1 0 ) MzifW]{<nm&<m 
%iQ\.zmhmMmmmz-o\^xmi:fh. 034 
\iimmnwm.zmhw.hWr^^m<r)mwm:h 0 , 

xwm'-m-fh, m^Axm^^hf^-Ywrn!^^ 

^)viA3<r>m^m.9<m^^w^^zmRL. ^4^1 
i<rm%^mmthm^t\.fz^,<^xhh. 

^ni^t\^<n^^^mmmim^^^-^^t'fh d 
A3>-A'-^'^i*!i?L, ^-hmmrr^u^rvyth- 

[0232] sm-? h y 9 xmm^B^'^^^/i'Comm^M.b 

02Oti3V^T^^^ft^l|{c:S#mi.ii^ffi*n: 

^cstwi. mmtnw.^zmm^imm.'m 
tmtztti^xt. mmmmimmx'\i, ^smk 
mii*)2m\L (hh^^im\Lx) . ^ti^ti^^ 
myf^'ii^m.mx'mhii^h. (i!c8 9 ) ~ m 

9 1) lCj:'3ft-^5-2N • rs<^»fiti:2N- csOa 

(r>m^mt^t= csi (»i 2 0 ) x'lmvth. 

[0233] 

[Sitl 2 0] cs=Ccs + Cgs • Ccg/ (Cgs 
+ Ccg) 

tMoT. m^mmmmi (ini 09) ~ (Sci lo) 
t= (iiti 2 0 ) <m^^&im\^ix^mit)htih, ms. 
m-^LitTFTmm^f^^ivffMwrcii. 0 1 7 1 1 s 

^ZTTcfi. -p T F T wy- h tc^j- ymE*^"EpjD$fLl) 
fcllB^tJS-^^MC s t$r:f)-LTVg + ^/t(iVg-tc 
J:-I.Sg^mff*^'TFTi7)h'^^y{cjD;i^.itS. ::<7)l; 
ffSr77{+)i:77(-)i:-rS. ^3Ei|gt J; oT3!ti?$^T./cB 

mff>ws.i. m^mmK^zMLxzoM^nsiftxi 
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h&i^h.^-^x. m^wmmmz vMtv (-) *^"3p [ o 2 3 5 3 m^m^^nmmiX'<mm<r)mms. 

<T'#I., 7?(+)t77(-){iCs t, CIS. Cgd^tC [Stl2 1] V,„,sw(y) = (Vsig-A) X [l-2e 

J;-pTSSI.^T'$)S. xp{-;r2 TH/(4rs cs y^+ln y cs Rsw)l] 

[0 2 34]?gftJS-^L!tTFTa?SaA;t^;H4 J« +5 

a«6<jSWt3£iK-m«f, 77(+)i:^(-)tcJ:|,|©E!)«E [02 37] 

<?)tiJlP:})-5rl^ti;'t*lC^i:U. Vsig=VH-Vref 1 [I&1 22 3 V„3ss (y) = (Vsig-A) X [l-2e 

+A, J>SV^(i, Vsig=Vref2+A-VLi:^|)B^ xp{-ar2 TH/(4rs cs y2+2;r y cs Rss)}) 

tc±ti.^fii«EtO«iI«EAi:LT, (jgcl09)~ +5 

^CT\ ^l:l£-^L/cTFTSJ8tB^B^N'^VP«^it-§i^ mffitti, IWCJi (Vsig-A) ^SX'hhtPh 
ig|l)lHllf8i^ai^J«im^fi-^j^S|5lB#IB»OJ»^Rsw. (Stl 2 1) i: (id 2 2 ) (^1 2 3 ) (®[1 

«l!l)0«^Rsst ffi^il»(^IKiil3e*''oy 24 ) *«ff 

l.^iSlfc<03^;^it=J)I.S«<:o|g«l1iE{4. ^ta»$: [0238] «^Mffilii$ffittT<7)|^!l®BEJtrswfc 

2 N . *¥^B$fS$-TH . VHiOWf^^mES- Vre "tixtf, y = N t 
fli: VH£7)K,f^^^5:Vrefl.i: LT . (gc 1 2 [0239] 
1)~ (ai22) S-^S. [iS:123l 

VJw4? [l-2e X p {-Tt'^-TH/ (4rs« C5«N» + 2;c 'N- c*«Rw) } ] 

[0240] mm&i^wmx'Tymm.sycrsst -m [ o 2 4 1 ] 

{f. y = 2Ni:t, [»124] 

.yw*f [l-2cxp (-TC*'TH/ (16 r s* c s* N « + 4 n • N • c j- Rm) } J 



[0242] fi-^lgW«|Hll^iBKrf-|.?g*IS^L^TF 

i)J:0/hS<^S^t*^' (gel 23) ~ (gScl 24) t' 

s^s^ii.. ayes;^^t.ii!«;i/4ic^i.^ctf>ii{^'o 

[ 0 2 4 3 ] t , fi#molKIWfc (SaS^St iOUSS 

mEikSrr isfc i^^mm<mm^t^l^^tnmi 

«EifcS:r2sfc-tWf. (»1 2 3 ) ~ (»1 24 ) 
A-ibT FT^?8B^ByN-^^;i.cofi-^i^|g»IiIS&i7)aj:»]fifiie 
ffl{4^l64>n^. IP^, (ftl 25) ~ (ISl 26) i: 

[0244] «-^l8iii5«l»Il^Sg|||T{4, 
[0245] 

[^1 2 5] Rswg-;r TH/ [2N cs ln{(l- 
rls)/2)] -2N rs/K 

[0246] 

[ai 2 6] Rss^-;r TH/ [4N c s ln{(l- 
r2s)/2n -4N rs/n 

JjUi(7) J; 0 ^z^mm-^LfzT F TM?«B^B^N-^^;t.O«^^ 
MSSgl§I^miltC*3V^Ttfl-§-i8Sr2N • rs/^rOffiJJt 
2N • cs/7C<rmM.<7)n>^-y^h^l,^m 



[0247] n-m.hf^^)v^mm^hwmLfz^b 

frS«|g»cO«T'COl^SSt$ragstL, MffiSE»)«Ofil« 
*^«t^d42^^§iJL/>:^$il<?)i^«-C'B#^^agw (B 
ffi+i^iaSHS) t-r^ltfs ags/agw{4 (jRl 00) fc 

(iitlOl ) *^/i> (»127) fc^rl.. 

[0248] 

[Si:127] «gs/agw=(4r c M2+2w M c Rg 
s)/(4r c W+271 M c Rgw) = (4+2B' Rgs)/ 

{l+n Rgw/(r M)}. 

Z:iX\ ^ilcS-ktLT. (ags/agw)^ki:tixtf, 
(i!:l27) (S!:i28) SrflS. 
[0249] 

[Stl 28] Rgs^ { (k-M) rM/(2;r)} + 
{k Rgw/2} 

»iOB#^c?) 1 /4 b^j:h^'^x\ t-'owm.m^ 

Srgtt^V^Rgsi: Rgwi:<7)M«^^*^l>::t*^'T-# 
t^ri5*> (jRl 29) X'hh, 
[0250] 

[gel 29] RgsS2Rgw 

(» 1 2 9 ) J: m^msV(r)\ii:hmii.i^T<r>\i!(n 

wm 1 /2OTt-rti-tt\ m^wiii^mmi^ •? i / 
4 . ia^«:oi^t,gtt=5:v\ (la 1 2 9 ) 
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t=^^«f=*S!if*l.. Jt«igtttTV^4iH6lsIffi*><?,Pi 

[025 1] (mmmm 1 1 ) mzif^wR<r>mi&m 

xwm^mmh . 03 4c7)»N-^;u 1 4 j<7)^iiii 

0 ^j:mm.zi5\.^x {>mk<^Bm i o t nmmmi^ 
[0252] mmmm 1 2 ) <>:t*^BB<oiiific7)jg 

la 1 \.z7fcmm7mm.}i n~umn~<n^im\'^ 

xmm'm-^h . 03 e<r)m^-^^^)i' 1 4 L{i^«i^ 
ox'hh. z<r)iio-^j:mmzii\^xh (iitio9)~ 

(IS112). (Stl20)~(^12 6)JijiWC 

[02533 («ific7)JB® 1 3 ) 
fl|Sl3fc:fc{tl.fSS^5^St-:)V^TiliBH-tl.. 03 7 

\i:^mmm^zmiw.inm^m.<r>m^mx'h d . 
0 1 {z^tm^B^^w.tm-^mm~<^^t:m^^ 
xmm^immh . 03 eaym^-^^tv 1 4 lo^bk 

iaW^^S*t::«LTj£tciIBt^^?S[fB^N"^vH 4M 

(^m^mm^'mm5thm^tLtz{,<^x'hh. z 
J: d ^^fifeicfc \ ^x hmtrnm 1 1 1 mmm^t^ 

[0254] ( mmmm 1 4 ) <j:t*^H^i7)iijgcojg 

®14iciS{t&ffltfH^S^B(C-0(,>Ti«H3-rS, 04 0 
{i*^M«O^Stcfc{tS?SB^B«*SIBc7)ttfiK0T'^i 0 . 

0 1 [zn^-mm^^^t n-^mm-mmm^-^ 

xmm^'-^^-th . ^Mm-^ LfzT F TS^BV^•:t^;^ 1 
4 NiOfl-^iH 9311/^^^1 2c0HJi2rlll^lBilrt§t 

[0255] ^mmm 1 4 s;^a?s^B^N*:t^;u<7)ig 
wifihh^^. -mb Lx. w.^f^^-)v<mm^rMm 

mizx 0 ) m^^-^^^Mzmmxhi. 04 2{c?gayN- 

[0256] txizmmu.zii^mmm^^mtmi 
mm^mmmizm-thi&mt^mii^ffit tmmx^ 

m-h. fi^*l^2N • rs/itaiMxt. 2N • cs 



^i)-^h^j:hmmm'm-^tifix'th. 
[0257] ( mi&<^mm 1 5 ) w,z-:^wRffym.m 
mi 5^cfcttl.?R^Ba*^lstov^Tl^^BB■tl.. 04 1 
\±-^%m(r>ym^zmi>m^Bm^mm.<nm^mxh 0 , 

0 1 tw^^-f t (5l-gB^(i:|5l-i0ff-f ^fflv^ 

1 4 p<r>m^m.9m/^^i 2<m^^n^mm-h 

t I. , ^ CO i 0 ^mmzh V t> . HMcoJB® 1 
4t|i|«cOS!jm**#4.*T.I., 

[0258] (.mmmm 1 e ) 'mzz^wm^mm 
miei,zii\'fhm^Bm^m.\<z-^^^xmmf^. 043 
(i2ts:ii]iso?^ffitcfc(t^?e[^^isia<o«Bg0t'*> 0 , 
0 1 iZ7ntm^mm.m-^wm-(r)m^m\^ 
xmm'-^mh . mm-^Li-zT¥Tmm^uf<^-)i' 1 
4 Q<7)fi^^9(7)M«fc^$iii$- 2m\Lfzis.m<r)mi 

mi eimiM^^mizmtii}^. m^wm^2 
mmt txM^(r>^mi:^^^ti^izi,:^m'f>h. 

<7)m!mmt:WM-t^ i}^hh\ ^imm. ttzm^sf '^a-mz 

OV^Tt>|5iaOc®fflT'#|5|^coa**^'*)S. 044t?S 

[0259] -txtizwrnuzm^mmnmib^ 

^m^mmi^zm-thi^%tnmi^<nt mmx^ 

■5. BP*>, ^t^^r2N • rs/ nffM^b. 2N • cs 

[0260] ( m^<r>mm 1 7 ) 

Sl7ti5ttl.?Rfi^^atOV^TiJiHJ-t5. 04 5 

\i^mk<r>mmizi5\'fhm.^m^m.m^mx'h o , 
0 1 i.z5rs-fW:^^mw.m-umm-<7:>^^i:m^^ 
xmm%mh. m^mt^m^^ 2m\Ltz^ 

ftte^t^TFTS?St^>U;H 4 RSrW^lllltlglH- 
I. i> COT* I. . 1 7 (ifi:^?Sa^^lBlc 

jitl.*^. ^Bffl^4BffifcLTSiKcolt|gSr^-r 
t^S&rfc^. ^ftS^L'Srv^TFTMfKa^N- 

miis6-?hyi?xS?SH^B>'N'^^;U. ?SB^B>'^°^V^coll2 

UTt|5|«tafflt'§|S|^co$!j^*5*)l>, 04 6lc?aa 

1 4 R<^raa)«?^fl!lSaSr5rt. 
[0261 ] t-Tt=iiBBtfv:fi^8IW«|S|!^»fc^ 

wmmwm^zm^^^mm^ffit tmmxt 

S, IP*>. «^$'2N • rs/arCOfititfc. 2N ■ cs 

[02623 (HifecOJ^JS 1 8 ) <lfL\.Z^%m<7mik<m 
«18fcfc(t*«aa5^afc:oV^TI)iH3fS. 04 7 
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iziF^m^^mt l5I-g^J^{il3I-^o^^#^:fflv^TS^ 

OOlcO^at^ 1 2 a h L./i?S[^B^N°^^;W 1 4 S<7)Si!lSt^"* 

iiio^*^^PiB#igi)L, ft-ti^9^>tffiigim.t<o 

[0263] :^mtmm 1 8tcfcv>T t . -rTiiittBBL 

mi^cnttmmx'^i. ip*>. fi-^i^^4N • rs 

[ 0 2 6 4 ] 04 7 (nW.^J^^-)V 1 4 S {i^ljfS-^ L/^ 

[ 0 2 6 5 ] ^ 7t , «-^«»«^<?3?^)S^ll4 8 (^m 
B^BA-^>/t/ 1 4 S t «i±T{C« LXm<r>m.^Z L , TiJ 

<7)fi-?-i^«iifiissfc J: h)k^miX'mm.<mmfi'i^t> 

±.<m^mrM9\-<r)m'^^ZC0G (Chip On Glass) 
ffl^H^S^l^t-t'S^ilff TA B (Tape Automated Bondi 

SJBJ^ jDi.Tfc< . -ft-filllgi&IIIIScO^^^Ji 15,16 

t Lx^wm>.zi5\^xnt^^'km^^x^hLx\^h. 

L*»L. IIISfc^JTFTS^Si,A•;^;^tSTNa?ffia^■< 

iiiiii)iiissi:0i e<r)m^mmim^t\±. m^<r>\±m 

imi-tmwi^mti:>(^x'hh}^^zm?).. m^mwrn 
^^<r)^^^±mmr(M-Lxm\^x^^h, WMmmm 
mcov^Ttini«tc. ^s^hh\^\±m^mmimmz 

\,z-o\^xnt{j<r)Xhh:i^\,zm^. igtv^a^^^^-i^ 

[ 0 2 6 8 ] § ^>{C, WcO^aB^fc il/^ft-^^^iJlHl 



[0269] i/i, ?SB^H>'N*^^;l'«^^(aS&, TFT^H^B 
[0270] Lt-L. ^m^hh V^{4<t-tiS<0|gl!liSt 

t\%ifx%h^tm\iziit. 

[0271] 

wimm-fhLtt<zi.^. T^m^hh^-Amnmcnwrn 

ffiB$^^, A1g|g»fcJt^T/jN$<-rSit3!p'-C'#l.. 
ffl^ilc<7)^v^;*:M?SfB^Sfitcfcv^Tt>. iSS^7Sr 

I. V ^m^mm^nmmth \,zm^j: 2 oco^^ 

[ 0 2 7 2 ] t *^BJt*>*>l.?SH^H^SSt J:tL 

m^m^^mk^^mm!mx^hLx^wsk(r>i^ 

[HI] i^%^n<r)m&mm\'.zmhm^m7mm.cr> 
mmsx'h^. 

[02 ] mrnwrn 1 fc:*j»ts?sa^'«*;Ko^iiis&H 
[03] nifi<^«ii«?eia«*satcfcv^T, 

m's\m.^^^i\^(r>ism.<mm^\,zii\^x. jsis 
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(126 ] ^^^•^^^iu(7)^&<7)mm.mmM^m. 

(09 ] mmmmsm^L. m^nmm-t:T 
sties uzm^j '^^^)v<;)-kMi^mx'h t , 
(010] ii-i y^?as>'N'^vpc7)^iSKijmEco3S 

(011] 12. 1 yi-mr^^mffii'x^m'Cffi 

(012] 1 7-f y^wi^7v^<nimj\mfmim 

(013] 20, 24. A^y^ff)W.h^^m.<omn 

(014] *i%BB<oiliS«ojgffii2fe:fc(ts?Sft^|ga 

£O«^0T'J).&<, 

ffyimmx-hh, 
(^mwrnx-hh, 

(01 ll^mnBMAffiTFTW.^'i^-Mzmihm 
^£Oflt«0Tftl.. 

(018] mmmm4 ^zm^^miffi^rnvKm 
ki'^ iy^xhh. 

(01 9] lll5fec7)JBffi4tfcV>T, «|^«ffi«Etfi-t 

im2 0]m^<7)jm4ff>ms,^-<^fi'(ommm^x'h 

(02 1 ] |ytOje®4T<^^a»|g»I{Ct5(t«>^^B^ 

mimmx'h^, 

(02 2] TFT<7)y-hmBWHP-f y€aS<:O!^tt0 

(02 3] ^mmmKi,zmi>TFTa)x^ ^y^y 
^^mccrtm^mx'hi. 

(02 4 ] 2is:j%BfliO|li6iOJg® 5 tfc{tSS«<Offi^0 
(02 5 ] *f6BB<^)llit«OJg!S6fc:fc{tl.B3R<^^ifiR0 
(02 6] ll^tOJgffi6<7)TFT^SfB>'^•^-;^'^^fc^tl)B 

«<O«lBR0T'J)l.. 

(02 7] |ISt<7)m6<?){Cfc»t«.^iS«OiEgi6mEj!fe 
J^i::?-f S>'/0T-*l.. 

(02 8] llffi<r)}g«7tfcft*JRa^^acO«Bg0 

X'h^. 

(02 9 ] lltt<:O}e»8tfctti.a^*^SiOffi^0 
(03 0] ft-^ISSaS«Et«rf^^«E<^if{9gS:^^-r 

0r*4. 



(03 1 ] immmw^it:mht^m^m<Dm 
mx'hi. 

(03 2] m^mmmEm<7)~^\i^tmxhi. 

(03 3 1 ie6tOJgHS9 tfcttl.?fiia^5^S<O<«j£0 

(03 4 1 lestt^jg® 1 otzmmi^mmm^ 

mx'hi. 

(03 5] lascojg® 1 1 i.zmm^nmm.m^ 
mx'h^. 

(03 6] mn^mm 1 2 t*s{t4«a^jia<^«iB& 

0T'J)l.. 

(03 7 ] HJfeiOJg® 1 StfcttSJSaaS^ggcOlifig 
(03 8] «-^cr)Mffit:iBil«i^S:*t, ^iBlKOlt 
(03 9] ffi^coMffit^SBiW^^^^t, ^SmcOiS 

mzmi^=i-i^thiimj^^-)VThh, 

(04 0] HSficoJ^JB 1 4 fcfctt 5J8tft^ilS<7)«^ 

0T-S).S.. 

(04 1 ] m.mm\5^zmhmm^m.<r)m^ 

mx'hi. 

(04 2 ] ^^Sl/fi^i^iOMffiicWS^Sr^T I. 
fc^B>'N°^-;i^iOl8^0T'*>^ . 

(04 3 ] mLmm 1 6 nfcttsas^iiB^o^ifig 

mx'hi>, 

(044] tai/^^iScO^aBStfi-^cOMSStClgttS 
^ i&*-rs?RS^N'^^;Pco^ifi!c0T'fcl. . 

(04 51 ^<mmi7<,zmhm^Ti^<m^ 

mx'hh. 

(04 6 ] ■&m^m<r>^m:t±:mTm<r)m^m.^z 

(04 7 ] mmwmis\>zmhmi^^mimwL 

mx'hh. 

(048] :£ai^*ffl!l0^a^lcS[i«?5:*-ri.?SfB 
>''<:t.;KOffi^0T*>S. 

[04 9 ] t^M<7)?Sa«S^gO«lS0TJ,l,. 

(05 0] mm(nWim^mzmmm<r)wms. 
^x'hh. 

(05 1] t^J«0?Sft«^^atfc{t5^3BliOIB«l« 

^|HISS0T-J)l.. 

9 ft^ 

10 ±ffl^oft-^ 

1 1 Tffiyoft-fiiss 

12 ^IE«% 

1 2 a:&{iICO^^ 
1 2b:£fflc7)^BS 
13 

14, 14A. 14B, 14C, 14D. 14E, 14 
F, 14G, 14H, 141. 14J, 14K, 14 
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L, 14M. 14N. 14P, 14Q. 14R, 14S 

15 ±m<^mm 

16 Tm(7)mm 

17 ^mmi^^ 

17B ^mi^mtm^ 

18 mmm 

19. 19B iBI6maillIS& 

2 1a, 21b ^mmm- 
2 2 m^mmsm 

2 3 

23a JSBi^ 

rs ft-tlScr)lEJ8fitii 

rc mmmffimmi 

2N ^igU: 

c mmmm 

Yl-YM fl-^ISOTHVX 
X1-X2N ^aaSKOTKL';^ 
TH 7K¥«Sl^ra 
TV Sil^B*^ 

VM IM^«*«E 



VH. VL m^m^ms. 
p TFTmrn^B^-^^-^i^comm 

C T F TSJSb^b^ n°:7^;WC0B*^» 
TFT iij^h^y^-'X:? 
Com StlSmSi 
Vcom Ml^nMcomE 
Vref a^^Sffi 
Vrefl IM^iefimE 
Vref 2 »lf^«2i«E 
Cst 

CIS T F Tsm^B^ u^i\^mm(7)m^mM. 

Cgd ^r'_h, Fk^fy^^fi 

cgs ^r-h, y-xrasi: 

c c g y-h^mM. 
ccs W[6iiffi. y-:^ss« 

vg+ ir'-h+mmvK 
vg- y-F-a««ffi 

V g o f f h:i-7mBE, a[a>'^•^■^;K03^7mE 

Vth J^b'/i^a/UKmE 
Tgd y-MfiiOag^H. 
V p t h JSfs'' N'^VWCOX •/ 3 ;W 
Tdp ^an;^;U0a3iB#ia 
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[11114] 
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4>'NVPX t i^—PMiiLtl^y (-) T'$) -5 ftfiittcO^yNVW 
Tiftf^S*^ Vref 5- EUSn-T S t <0T'*> 0 - ^-tlSlt 

imsiyMmmiziiVLtiK luisv (-)Enja^(c{4v 
^mmbmm^^ co^mmwrnm. i gw(4. 

V(+)EPJD^JC-PV^T{4, 
[i!t2 1] 

Igw(+) = 2N • M • c (V(t)-VL) / {z ■ TV) 
tL. ■ 

v{-)mamz-o\.^Xii. 

m2 2] 

Igw(-) = 2N • M • c (V(-)-VH) / {tt ■ TV) 
[W*a.2 7,l HufB^SA-;t.;^c;)AVPXi|i5rTHi: 

-e<^^0)5LjawTv^2N THki. mMfm 
iiiira!iiii!i{4, mRirc^miznixm^mmrv^ 

^m{5*^'v (-)T$)i.ftfigttc7)»NVi^x t ^xatcep 

vref ^Epjirt-s twT'* 15 . m-fiilt={4H(riev (+) EPJd 
^(:{4 v L*^ Krie v (-) mmuiv m^mn^tih 

gs(4, 

V(+)EnjDWFfcOV^TJ4, 
[^23] 

Igs(+) = 4N • M • c (V(+)-VL) / (7t ■ TV) 
tt[ 

V{-)MpB#t-oV^T{4. 
[SIC24] 

IgsH = 4N • M • c (V(-)-VH) / (;r • TV) 

im^m 8] |!ri£^«^NVW;^cOAVWXi|i5rTHt 
-e<:Oi^'3jELiSWTV^2N • THfc L. MtRbt: 

^suzn LxmmmTvifizm^ssmm&v 

gonlrEPjDL. ■«<4*<Vg(+)T'*Sl«;«G[<0ffl<i«Et 

mamgi-) xhhi&m&coummsb i:^mzma 

L . 4mm(0^^lzm LX Vgof f S: Epairt hijffift 
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VgonMD^tOV^fti 

[18:2 5] Igw(g) = 2N ■ M • c (Vgon-Vgoff) / 
(a ■ TV) 

Vg(+)EPW;:ov^T{i 

[IS2 6] Igw(+) = N ■ M ■ c (Vg(+)-Vgoff) / 
(;r • TV) 

bb. 

Vg(-)EpjD^tOV^T{i 

[18:2 7] Igw(-) = N ■ M • c (Vg(-)-Vgoff) / 
(jc • TV) 

t'mS^9 1 fzii 1 0 {cfe«<0?gB^B*5^M. 
[fl*Ji2 9 3 tfn2^AVl.Xc^AVPXi|iS-TH 

-J-cO^OJitJ^^TV^aN THtt. ^S^Lfc^ 
SB^t^t LT ffieiiSST V»{CH>rlB*4IS»!imE Vgo 

n^epjD L . «{a*wg(+) •c*i.s«f4coffim«Jifc m 
^NSi^o^SiSicj^ L T vgof f ^ en jDi- 1. 1 c7) t -rn 

(f, tqi6£^llgif[Hl^cO^]iWilSd!tIgs(i:, 
VgonEPJu^tol^Ttl 

[SC2 8] Igs(g) = 4N • M • c (Vgon-Vgoff) / 
{n: ■ TV) 

Vg(+)9lllII^COV^T{i 

[ic2 9] Igs(+). = 2N • M ■ c (Vg(+)-Vgoff) 
/iz ■ TV) 

Vg(-)9]ilD^tOV^T{4 

[^3 0] Igs(-) = 2N • M ■ c (Vg(-)-Vgoff) 

/ {n ■ TV) 

t-Thmmi 1 ii^cJil 2tfE3d5tfO?R^^^a, 
[»*3S 3 0 J frtE«-§-AVP;?.c7)® S: T H 1 1 , Huie 
ft-f--''</l/;^i7)l;{aAiVH(7)t l^<7)»lf^S2^mffi^Vrefl 
fcL, fiiefi^^NVP^iOmfi[*JVLOi:^cottf^»*« 
E*Vref2i:L. m^^^VVX<rM*)'&LWmTVt: 

2N • THttinf. ltriemi&t/m2«oi9iB«-?-siiB 

Httt. «-f«lW««ffVH. VL^^StEPJnL. fr 

ill:cSlsw{i:, 
.VHtfOEpjDB^t-OV^TJi:, 
[g:3 11 Isw(+) = 8 (VH-Vrefl) • M • cs 
/ (tc ■ TV) 

VLiOWan^tov^Ttt. 

[St3 2] Isw(-) = 8 (VL-Vref2) ■ M - cs 

/ (n ■ TV) 

h-rm-mi o~i 2.«ov^-rix*»i«tcie«<7)?g^^ 
[fi««3 1 ] Birffiffi^^^•/^;^^ol|@$■ t h fc l . I5ie 



fi^>'NVU;^c7)«{i*^VH<?)i: #Oijf^^l:ESr Vrefl 
fcL, BiriEfi^^'?;i'X<oBfi3&{VL<^fc#c7)iM^^m 
ES:Vref2i:t, firie^AVl/XcO^OigtlSWTVSr 

2N • THfc-ttlif, mieti-^iwjiHissJi, 

VHiOEPWtOUTJi. 

[18:3 3 3 Iss(+) = 1 6 (VH-Vrefl) • M • c 
s/(;r-TV) 

VLcOEPJDB${IO(,^T{i« 

[18:34] Iss(-)=1 6 (VL-Vref2) • M • c 

s/ ( 7r • TV ) 

oam^^i^fciSJti^cffl^Ji 1 ~8f7)v^-m*^ i « 

(clB©^?S^«^S. 

[i««ii.3 4 ] HuiB^i^lgttIi!SS^?ffifB^N°>t^;w±^7) 
B^^^l^l-iOlH5^t|g(t/::i9««.l -8.cov%-r*i.*> 
l«(clB«<7)?S^H^IIB. 

[11^.3 6.] mi,'^m<nmm-(^y^mmmm 

coitrgw (x) {i. x=M/2i:-rtL{f. 
[its 5 3 rgw (x) = [1-1.5 (4r c x2+2;r c 
X Rgw) / (w2 TH) XaV (a2 + N-l ) ] 

1/2 

[i«*«.3 7.3 liriB^^«^iBi6«*»'^X#B«7)B* 

itrgs (x) {i. x=Mi:-rii{i\ 
[|8;363 rgs (x) = [1-1.5 (4r c x2+2w c 
X Rgs) / (a-2 TH) XaV (a2 + N-l ) ] 

1/2 

itrsw (y) {i, y = nb-mi, 
[18:3 7 3 rsw (y) = [1-2 (4rs cs y2 + 2w 
cs y Rsw) /{ni TH) xN/ (a^ + N-l ) ] 

1/2 

fc-rsumi 0-1 2^0v^■f^^*»lJS^^i^Sli^O^Rft« 

[it*3i3 9.3 mim^^<7)mm^(^y^n(mm 
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coitrsw (y) (i, y=NbtiHi. 
[18:38] rsw(y) =(l-2exp{-7r2 TH/(4y 
2 rs cs+27r y cs Rsw)|] 

tthm^mi 0-1 2<7)\^'mi}^imi,zim<^Wi^^ 

m&bcDitrss{y) li. y=2NL-ttHi. 
CS[3 9] rss (y) = [1-2 (4rs cs y2+2;r c 
s y Rss) / (Tt^ TH) XN/ (a^+N-l) ] 

1/2 

i:-r-siM9tfEiiio?sas^a. 

[f»^]i4 1 ] mm^<Dmm-hymmm 

®Ei:fiDJtrss (y) {i. y=2Ni:-m{f. 
IWAO] rss (y) =[l-2exp{-ff2 TH/'(4y 

2 rs cs+27r y cs Rss))] 

T F T.(7)x 1/ H ;P KIBE Vpthwti , ^BV^°^-;^oa 

vgoff t L. mm^mmmmzm^m^^^vi' 

Xifimm t = 0 T- Vgof f 3&»^> Vgontc^*)!. t, 55 i: L . 

CfS[4 1 ] Vpthw= (Vgoff-Vgon) e xp {-;r2 T 
dpw/(4x2 r c+27rx c Rgw)} + Vgon- Vref 

T F T<7)X V-y 1^3)1 Hmff VpthsJi. ?SftVN';t.;l/<7)g 

Vgoff i: fliB^BS<7)igi)«tCi3{tl.H!ria^^NVP 

t = 0 T Vgof f A>^> Vgont^t)& i,C0tl. 
^(Dt ^ COlM^SSil«E^ Vref t-m{f. 
[it4 2] Vpths= (Vgoff-Vgon) exp{-;r2 T 
dps/(4x2 r c +2;r x c Rgs)) + Vgon -Vref 

[«E«IK«a«] 0 0 38 
[0038] 



mmi^<o^-h'j'^^j:< t i,-ijmisdmitixi/m2<r>2_ 
mix'him^ii. mmmmmizm^^h^mmmm, 

't^mbthm^izm\'^?>^mm}mcr)iiimmcr), 

\/2mhL. m^mimmmxhm-^ii. mi 
mmm^zm^^m^mmi^n<r)^-f]m.^. r-o. 
'Wi^f^^-Mzii\^xm^mii^mitth^\.zm\ 
hmmmmmi(7)^:hwsL<o \/2mt^h zbt:. 
'^Wibth. :i<mmzi^. ^3BS, m^m(r>\^-rfi. 
p^iif.z-o\.^x . ^vvxtm^is'hmn^ixhmmm. 
k 5: "3 . n-^n<m^^)vmzmhm.f<)vxw}^, 
mm^'h^ Kt&zt ifx'^ . mn\mm: ■ mii^n 
sn, m^uxv—? ■ m9uxh—7<r)%±^m.^ . 

1 <r)mmmimviiii.um2^mmmim,<r>o . 

Wphm^fvvxmM^ti. mffemico^diB^iraiJiii. 

g&fcJ:t^m2£7)^4iKiM!i[lIB<:oat,, ||l«0^tEiBUig. 

mi<^mm^h7m^v\^xifimji^tLi z b mt l. 

[#ibliE3] 

ciiiW^^^fe] mmm 

[fflIEW*«a«] 0 04 0 

[ffliE:^^] ^ 

c 0 0 4 0 ] mm^B^^^mma. mmm^cn^. 
^^(nm^mii^. ±m<^mi(Dm^mbTmcom2ff)tE^. 
mzm^ix^m^WiTib^ . mssmimnmmm. 

pnnisifc xx/f^2 (^m^wmmmmmm. mm 1 . 
m^tmrnrnm^hwisss^ 1 <r)m^co-mizm 1 w. 
fi^A;i.^AJEran$ti. fifBm2<?)fi-f«ffi«ilil»*>^>; 
)frieiS2ofi#IS^4Stc»2<0fi^^-?;px*<E|JSD$. 
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m 1 coiE^mznjB-th^m<7i-mzt^ i cd^^v\^_ 
xmn^ti. ffiem i co^mm)mph-mm 2 

mi^ ti. mm 2 cr^^mMmi^m^hmm 1 cr>m 

m!i^ix. mm2mm.^znmth^^m^<r>-mz 

Jineil2<7)^AVP-;;^*<Ett!ra§ixSii:**»*Lv\ 

imzMmm^^ mm 

[«!iE*f^«B^] 0 04 2 

[ 0 0 4 2 ] <Xt . f)te?Sft^S^»i , miia^ 1 iOfi 
:f«liBI6IIIKfcJ:tf^2«0(t-^««H&IlI8S<^p-^. ^1. 

ten 1 w^iKiftiHiffifc j:r/^2 

[#iBgffliE5] 

iWEMmm^} mm 

imjEnms^] oo44 

[ 0 0 4 4 ] iji^tc. ijiEja^^s^ati, 1 m 

mmw}mmxx/m2<7)m^mmmMmo-h. mi. 
oft-^i^ttiHis&ij xr/m2 (Dii^m&m^^ti^mii 

fsm 1 co^mmma x urn 2 (Ti^mmmm. 
oh. mi<r)^mmmiii.v^^2ff)ismmmm 

{mmnim.^\ mm 

[fflr]E*flK3SB*] 0 04 6 

c 0 0 4 6 ] <xtc, frie?sa^T^g»i, mtmL<^ 

'mzm\wzii.mx'h o , ffiem i mmmim. 
m^1^^2m^mMmm>o*>. m<rm^m.. 

^m.<7}-mzm^rJ'^)vx■^fi'0^M^tl. muw,i<n^^. 

pBt!;lI]S&fc<J:yig2c75^a^|gKitIIS6c7)o*>, ^l<r>^. 

mmim^i6i.ifm2<7i^mmmmmw,iti. m. 



[ffllEW^JaS*] 0 04 8 

[0048] mmm^m±. mmmLco^. 
^cn^^ifi. ^m<r>m<r)7!Em^bim<^t^2<nm., 

mzmi^ti-fz^em^x'h^ . mtm\<m^mMm. 
ssfc J; Tf^ 2 am^m.miW(n<r) o%.m <r)mmL. 

'^i^ffimmij'^m^^'^fuxifimw $ti. unem i 

mmm$it5j:t/m2cr,^tmmw<7)o-h. mi« 
'immm}WiiXx/m2(7)^^mm^m<m\£ix. . 
Mem 1 cr)^mm3mm^(>wis^ i 

[^*IE8 3 

tffliE««3Sa«,] 00 50 

[ 0 0 5 0 ] <xt, Hirie?SB^H^^K(i, Kris«m<7)^ 
^m^mn^. ±m<Dmim^mtTmcom2<r>m^. 

p. ^mcT)^ 1 (r>^mkiEm<7)m2(7)^miz^m^. 

2 m^mmmm ^ m 1 oft-^iSiBiDiiissfcct . 
pm2<ommmmimim. msmimmm. 
mmm^f^mmi <7)m^u<7)-mz^ 1 (orn^^wx^ 
pma^ix. mm2m^immmi3^hm§m2cr,_ 
it^o-stcm2<7){t-f >Nvi^xA<Epjo$n, mm 1 . 
ff)^smmmi5Xx/m2mm3mmm>o-h. . 
m 1 <^^mmmi3xx/m2<7)^mmmm^ffim. 
\m. mMmi(oM^mmmm'(>mmi<r)m^i^. 

jnstL, msmico^m^m)\3\m^^mim2(7)m^. 

6PjD$n. B!neii2cr)^SB^»[5ig|*^£,Bifiemioft. 

*<EpjD§iX, »tfiem2O^^ISIBiS[I]|»*»f>BirlEm2c0. 

m^iizfimi-hm 2 <r>mj^ff)-mizm4 o^avk 
immMims^] 0121 



(51) 



!Nf^¥l 1-2 95 696 



[01213 i)'i}'mmzx 0 . mm^m<7)mimff) 

3tei8*^Sgfc:^B^ I) T F TO:;^ i^-vi^mfV hire Vpthw 
«±. ^g^>'^•^-;^^ogji^ra$•Tdpwi:L. l?ifefc^A';T- 
;P(^.T F inf- H^tcEPJpSill. :t ylLE t iiy% 
ESr^-^Vgon&r/VgofftL, |tffa^B^<^lfflft«t 
fc{t.S|frfE^^NVW::^A^B#^ t = 0 T'Vgoff *>^> Vgon 

[ffljE*t«3ag^] 0 122 
[0122] 

[S8 7] Vpthw= (Vgoff-Vgon) exp{-;rf.T 
dpw/(4x2 r c+2»rx c Rgw)> + Vgon-Vref 

[^iBSaiEl 1] 
[ffljEi^ll«®«] Bfliffl* 
[ffliE*tlK3Si*] 0123 
[IfiE*-^] 
[«iiEl*lS] 

[0 1 233 m?BtfB^N-^;P3&*TFTJS^^-?;^;l- 
|gi)«tfciti.f5ie^>^;i^x*^'^st = o-evgoff 

Vreffc-tiXtf. 
[^^ffliEl 2 3 
[«Ei*m3«^3 Hja» 
[1fiE*f^3SB«3 0124 

[ffliE:^a3 m. 

[0 1 243 

[IS881 Vpths= (Vgoff-Vgon) exp<-jrf.T 
dps/(4x2 r c +2w X c Rgs)} +Vgon— Vref 

[#«S«)iE13 3 

[«iE«««i^3 BflifflS 
[«jE)^t^JlB=fe3 0 14 5 
[«iE:fr&3 ^ 
[tti]Ert«3 
[01453 



[i!t9 23 V (x. t) = (Vgn-Vgn+1) exp {- 
7C^ t/(4r c x2+2»r Ro c x) } +Vgn+1- 
Vref 

ZZX\ ll3^^jK■f«F#Srfflc^^^{f, V ( + ) 

{i, Vgn+l = V ( + ) , Vgn=Vref. V ( + ) -Vref 

=yThli}'(:>. (^9 2) Srfl*. dCLTHWc^ 

[#iB!ffliE143 

[«iE*f^«i«,3 mmm 

[ffliE«IK«a^3 0 157 
[ 3 ^ 

[01573 

[^973 r l=Ve c n/Ve c 1 
= (1-U.5(M r + w Ro)M c/(n^ TH)} {aV 
(a2 + N-l)}) 

r 2=Ve cm/Ve c 1 

= [1-3{2(M r.+ ;r Ro)M c/(7t^ TH)) {aV 
(a2 + N-l)}) 

(®:9 5 ) fc m9 6 ) *»A>, ^^Mffll5lB#lg«|£0fi| 
^■I«]»«llti^SilS>^fflW^7)^ 1 /4 t 

[#«g||iE15 3 

[iiiE^i^«i«3 mm 
imsmmu^] 0199 

(0 1993 

[|S1 073 Rgw ^-7C • Tdpw/ (M • c • 1 riiS 
w) -M • r/z 

Rgs g-TT • Tdps/ (2M ■ c • 1 n/9s) -2M • 
r /n 

(^9 9 ) ~ (St 1 0 6 ) ^fflV^njf , 

^tfcTFTMJS^^^SOiSff, iglW^f^Srm 

V- v'yj&s^ail-e^ & . tLhi^ J: 3 \,ziiF^<mmzi. 
fO,i. m 1 i: lil^tc , Siite-^ t F TWkh 

tan. m!^>'^^)v<mimFm^\iz.m^ 
iy:k<mmizmmx^?>. 

mimm^s^] 0243 

[02483 
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• [iiCl 27] 

ags/agw=(4r c M^+Ztt 1 
= {4+ (2^ Rgs) / 
aZf. ^SrkfcLT, (ags/agw)^ktttl(i\ 
(iil 26) (IR127) 
[^ffliEl?] 

imjEMmmui,] 0249 



W c Rgs)/(r c M^ + 7C M c Rgw) 
(r • M) ) / {l+TC Rgw/ (r M} } 
[0249] 

[^1 27] Rgs^ { (k-4) rM/(27r)} + 
{k Rgw/2> 

k = 4 fc-f-ntf , ■t=5:i5*>M«^»Tcoi^SSt*<frffl^ 
iftm^i01/4fc^:«.J»^T\ *>oiflSJgfiic7)^ 



[^ajB] ¥^1 1^3^1 7B 
[^^ffilEl] 

im.ntim.^'i mm 

[liiE^ffi] ^ 
[«iErt^] 

[ft«3S 3 ] fr^i^<?)*« <ofi#iii*«. ±iiom 1 
0, 

Hiifem 1 ioft-^*sigi)iiis&fc j:i;fm2<7)ft^i^iBi)ii]ifs 
mi<^-f«i»iii»fcit^m2<oft-§«^ 

mif&Tipmix. friBm 1 <?)ff -t iisig»ii]s&*^^>H(ii2m 1 

2 <m^^msmt^(=mis^ 2 ofi-^sw-^tm 2 

miEm 1 (O^SilllgillHlif&fc ct lA'^ 2 co^SiWS diss 
iO^^=>. mi«0^3Bgl|gilll]S&fc<J:t/m2co^^|gi) 

Mem 2 co^i^tc^tfG-t&^Biicofe^itcitriBm 20 



a. 

[#i!ISiE2] 

[ffliE*f*JSe«] 0 04 0 

[ffliErt^] 

[ 0 0 4 0 ] iXtc, mrlS?«B^H^^a«i:, mtimi<r>^ 

±iycDmiwfi^^hTfflic7)m2ofi-^ 
^i5lxf^^2m^mmmff)o%. mmms^ 
<^it^iiiiBiiisisi*^^fffem 1 mm.(r>-mzw. 1 <^ 

ix, msis^i(^^umim,i5iix/m2<7)^mmi 

ESStOp*), mit0^3iEi^S!«llHlSSfcJ;t/ll2<O^Si^ 
iEi6IlISI*«a!{m. li!riBmi<^^3Bl8lia»llI»*^'?.mE 

xmmti. mi^i<r>^mmmm-(>mim2 
(r)m^m.i,znmth^^(r)-mzm 2 (m^jvuxtii 
ma^ti. m^2<^^smmmm-^mtimi<r)m 

^i^zn^-tl^^criimifZmi^ 1 cr)^^j'^j\^xf)< 

EpjD$it, mm2(r)m^izMiB-th^m<7)m^ 



